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ABSTRACT 


This directory documents geodetic information for NASA tracking 
stations and observation stations in the NASA Geodetic Satellites Program. 

A Geodetic Data Sheet is provided for each station, giving the 
position of the station and describing briefly how it was established. Geodetic 
positions and geocentric coordinates of these stations are tabulated on local 
or major geodetic datums, and on selected world geodetic systems when avail- 
able information permits. 

The directory consists of two volumes. Volume I.covers the. principal 
tracking facilities used by NASA, including the NASA Network Facilities, the 
Deep Space Network, and several large radio telescopes. Positions of these 
facilities are tabulated on their local or national datums, the Mercury Datum 
I960, the Modified Mercury Datum 1968, and the Apollo Reference System. 
Volume II contains observation stations in the NASA Geodetic Satellites Program 
and includes stations participating in the National Geodetic Satellite Program. 
Station positions of these facilities are given on local or preferred major datums, 
and on the Modified Mercury Datum 1968. 

Background and reference material for the directory is contained in 
Volume I. This includes discussions of requirements for geodetic surveys; a 
review of geodetic concepts, survey methods, and accuracies; descriptions of 
the major geodetic datums and the status of the developing world geodetic 
systems; and formulas and constants. 
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NOTE 


Comments on or requests for this directory should 
be addressed to: 


NASA Directory 
Attn: D. Ketterer 
Metric Data Branch 
Code 832.2 

Goddard Space Flight Center 
Greenbelt, Maryland 20771 
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PREFACE 

This directory summarizes the geodetic data available for NASA 
tracking facilities and for observing stations participating in NASA programs 
in satellite geodesy. The information has been furnished by many agencies 
in the United States and other countries, sometimes in detail, but other 
times with unsatisfying brevity. The user of satellite information must know 
the quality of the positional data he uses. Precise tracking operations, datum 
ties, and determination of a unified world geodetic system require unambiguous 
definition of each station from which observations are made, the coordinate 
system in which it is computed, and the spheroid to which it is referred. It is 
unsatisfactory to provide this information in tabular form, and inconvenient 
to use if all the data in the extended reports are included. The data sheets in 
this directory are intended to make the essential information easily available 
in uniform format, and to show when it is lacking. 

The second edition of the directory incorporates the revision sheets 
issued in June 1971 and adds several new stations. Geodetic heights in Europe 
and Australia have been adjusted to reflect improved geoid charts of those 
continents. Stations in South America are now published on the South American 
Datum of 1969. The organization of Volume I has been modified to reflect 
the consolidation of the Manned Space Flight and STADAN networks at Goddard 
Space Flight Center. 

Additions and changes to the directory will be issued as observation 
stations are added and improved survey information is received. 
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SECTION 7 

THE NASA GEODETIC SATELLITES PROGRAM 


7. 1 GENERAL 

In 1962 the United States launched ANNA IB, the first satellite^ designed 
specifically for geodetic purposes. After this launch a National Geodetic 
Satellite Program was initiated under management responsibility of the 
National Aeronautics and Space Administration. Two types of satellites, active 
and passive, were used to meet the geodetic requirements of the federal agencies 
participating in this program. The active satellites are the Beacon Explorers 
B and C, and GEOS I and II. The passive type is represented by PAGEOS, a 
hundred-foot diameter sun-reflective balloon. Brief descriptions of these 
satellites and their missions are summarized in Table 1. 

The geodetic satellites, together with other satellites such as ECHO I 
and ECHO II, have been observed on a worldwide basis by many participating 
agencies in the United States and other countries. Cooperative observation 
prograrris for geometric and gravimetric geodesy have been conducted using 
various types of optical and electronic observing equipment which provide angle, 
range, or range-rate measurements. These observation programs and analysis 
of their combined results are expected to provide a definitive description of the 
geoidal surface and the gravitational field of the earth. 

The initial objectives of the National Geodetic Satellite Program (NGSP) 

were : 

a. The connection of geodetic datums to establish a geocentric 
world-wide reference system to an accuracy of ten meters 
(standard deviation). 

b. Definition of the earth's gravitational field. 

c. Comparison and correlation of observation methods and 
equipment calibration procedures. 

The NASA Geodetic Satellites Program is an extension of the NGSP. Its 
objectives include the analysis and development of advanced observation systems 
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TABLE 1 

DESCRIPTION AND MISSION OF GEODETIC SATELLITES 


SATELLITE 

DESCRIPTION 

MISSION 

ORBIT 

LAUNCH 

DATE 

ANNA IB 

1 meter diameter magneti- 
cally stabilized spacecraft 
equipped with optical flash- 
ing beacon, transponder and 
Doppler transmitters 

Gravimetric data; 
geodetic triangula- 
tion; evaluation of 
ranging equipment. 

1078-1182 km 
orbit at 50° 
inclination 

31 Oct. 1962 

Beacon Explorer 
(BE-B) 

55 kg magnetically oriented 
spacecraft equipped with 
Doppler and Minitrack bea- 
cons and laser reflectors 

Ionospheric data; 
gravimetric data; 
laser ranging 
experiments. 

1000 km 
orbit at 80° 
inclination 

— 
9 Oct. 1964 

Beacon Explorer 
(BE-C) 

1 1 

1 1 

1000 km 
orbit at 40° 
inclination 

29 April 1965 

Geodetic Satellite 
(GEOS I) 

193 kg gravity- gradient 
stabilized spacecraft 
carrying flashing light 
beacons, Secor ranging 
transponder, laser reflec- 
tors, Goddard range and 
range -rate transponder 
and Minitrack beacons. 

Geodetic triangula- 
tion and trilatera- 
tion; gravimetric 
data; laser mea- 
surements; direct 
comparison of 
geodetic systems. 

i 

1100-1220 km 
orbit at 59° 
inclination 

6 Nov. 1965 

Passive Geodetic 
Satellite (PAGEOS) 

57 kg - 30 meter diameter 
aluminized mylar sphere 

Geodetic 

triangulation 

4200 km 
orbit at 87° 
inclination 

24 June 1966 

Geodetic Satellite 
(GEOS II) 

Like GEOS I, plus C-band 
radar transponder 

Same as GEOS I 

1100-1500 km 
orbit at 106° 
inclination 

11 Jan. 1968 



for satellite geodesy, and the use of geodetic spacecraft in support of other 
disciplines which may benefit from or contribute to geodetic investigations. 

Meeting these objectives depends on a properly distributed worldwide 
network of observing stations, successful coordination of operational programs, 
and satisfactory observational data. A condition which is the principal concern 
in this directory is that each observation station must be accurately positioned 
with respect to an existing geodetic datum. Requirements for station surveys 
and documentation of survey data are discussed in Volume 1 of this directory. 

7. 2 DESCRIPTION OF OBSERVATION NETWORKS 

The types of observation stations participating in the National Geodetic 
Satellite Program and the NASA Geodetic Satellites Program are summarized 
in the following paragraphs; their geographic locations are shown in figures 1 
through 9. The stations are listed in order of the numerical codes (1000-9999) 
assigned by the Geodetic Operations Control Center at the NASA Goddard Space 
Flight Center. The figures show the location of stations which were listed 1 
August 1971 as participating in the programs. 

7. 2. 1 Minitrack and Goddard Range /Range -Rate Stations 

These stations are operated by the NASA Goddard Space Flight Center. 
They include the Minitrack radio -interferometer system, the Minitrack Optical 
Tracking System (MOTS), and the Goddard Range and Range-Rate stations. 

The MOTS cameras and Goddard Range and Range -Rate stations have been used 
for the comparison studies of the GEOS I and II instrumentation systems; the 
Minitrack system has been used primarily for orbit prediction. Location of 
these stations is shown in figure 1. 

7. 2. 2. Doppler Tracking Stations 

Most of these stations are operated by the Physical Science Laboratory, 
New Mexico State University, under contract to the U.S. Navy. They have been 
in operation for several years to obtain Doppler data from the Beacon Explorers 
and GEOS I and II. Doppler stations which have observed the GEOS satellites 
as part of the NGSP are shown in figure 2. Many of these stations are collo- 
cated with the camera stations in the world-wide BC-4 network. 
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DOPPLER TRACKING STATIONS 
2000 SERIES 


FIGURE 2 







7. 2. 3 PC-1000 Camera Stations 


These cameras, operated by the U.S. Air Force, participated in the 
program to support the geometric and gravimetric analysis and the comparison 
studies of the geodetic instrumentation systems. They were used also to photo- 
graph the GEOS and ECHO satellites for densification of the worldwide BC-4 
camera network in certain areas. Camera stations of this type which partici- 
pated in the NGSP are shown in figure 3. 

7.2.4 C-Band Radar and Optical Calibration Stations 

This network supported the GEOS II C-Band Project, which was to 
investigate the capabilities of C-Band radars for geodetic measurements. The 
observing facilities in the network include the C-Band radars and several 
cameras. Various government agencies participated in this project under the 
direction of the NASA Wallops Island Station. Location of the stations in the 
network is shown in figure 4. 

7. 2. 5 SECOR Stations 

These facilities, operated by the U.S. Army, were originally used to 
support comparison studies of the GEOS I instrumentation systems, and to 
position remote islands in the southwest Pacific. Later the system was used to 
obtain geodetic ties between Hawaii and North America, and a tie between South 
America and Africa. A number of SECOR stations were collocated with BC-4 
cameras in the PAGEOS worldwide network. SECOR stations which have 
observed GEOS I and II in the NGSP are shown in figure 5. 

7. 2. 6 BC-4 Camera Stations 

The participation of this network in the NGSP began in July 1966 with the 
launching of PAGEOS. The purpose of the program is to establish a precise 
world geometric control network to aid in relating major geodetic datums to a 
unified world geodetic system. The network is established by triangulation 
using BC-4 cameras provided by the National Ocean Survey (formerly USC&GS) 
and the U. S. Army Topographic Command (formerly AMS). The United 
Kingdom, West Germany and the Republic of South Africa have assisted with 
personnel and equipment. The principal effort is by NOS, who will publish the 
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FIGURE 3 
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FIGURE 4 
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results of the program in September 1972. Scale for the triangulation will be 
provided by precisely measured terrestrial base lines in the United States, 
Europe, and Australia. The observation program was completed in June 1970. 
Stations in the network are shown in figure 6. 

Prior to the world geodetic program the National Ocean Survey performed 
satellite triangulation in the United States, Canada, Bermuda, and the West 
Indies using the ECHO satellites. A densified network of stations within the 
country is designed to improve the accuracy of geodetic control for a new 
North American Datum. Scale will be fixed by the precise transcontinental 
Geodimeter traverse now being measured by NOS. 

7. 2. 7 Special Optical Network (SPEOPT) 

This network was established by the NASA Goddard Space Flight Center 
for short-arc comparison studies of the various geodetic tracking systems used 
with GEOS I. It was also used to compare GEOS II systems. Types of cameras 
used in the network included the MOTS-40, MOTS-24, BC-4, and Pth-100. 
Camera facilities are located principally in the eastern part of the United 
States as shown in figure 7. 

Several comparison programs have been conducted by SPEOPT. The first 
of these, at Jupiter, Florida, compared angle measurements of GEOS I flashes 
by a camera of each type used in the NGSP. Another test at Rosman, North 
Carolina, compared the Goddard Range and Range -Rate System with a laser 
reference, basing the analysis on observations of ten orbits of GEOS I. In the 
spring of 1968 a collocation experiment at Wallops Island, Virginia, compared 
results from SECOR, C-Band, Doppler, and several camera systems with 
Goddard laser measurements. This project also made comparisons with short- 
arc solutions of the SPEOPT-MOTS system, and with long arcs determined by 
Baker-Nunn, MOTS, R/RR, and Doppler systems. Cooperating with GSFC in 
this project were the U. S. Navy, Applied Physics Laboratory, Army Map 
Service, Smithsonian Astrophysical Observatory, and the University of Texas. 
The Carnarvon Laser Collocation Experiment (CALACO) compared R/RR and 
FPQ-6 radar tracking data with those of the Goddard laser system. Simul- 
taneous observations between this laser and SECOR and BC-4 installations in 
Australia were included to improve orbit determinations and geodetic ties. 
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7.2.8 International Optical Stations 


A European optical network involving participants in several countries was 
formed in early 1966. These stations, as well as the European SAO cameras, 
have been co-observing GEOS, PAGEOS, and ECHO satellites. Data obtained 
from these stations are used for dynamic studies and for improving the European 
geodetic network. International participant stations are all in Europe except 
for a laser station in Australia. Location of cooperating facilities is shown in 
figure 8. 

7.2.9 Smithsonian Optical Network 

This network is operated by the SAO under a NASA grant. It was used 
in observation programs to photograph PAGEOS, GEOS I and II, and other 
satellites for gravimetric and geometric studies. Observational data were used 
to reference the stations to an earth center -of-mass coordinate system, and to 
determine coefficients of the earth's gravitational field. The network co- 
observed PAGEOS and GEOS II with other camera networks to obtain simul- 
taneous observations for triangulation. Some of the original Baker -Nunn 
stations were relocated and replaced by a modified K-50 camera (Geodetic 36) 
or lasers. Five U.S. Air Force and one Canadian Air Force Baker-Nunn camera 
stations have been co-observing with the SAO stations, and are included as part 
of the network. Several camera stations in eastern Europe have also cooperated 
with the SAO network. Location of the stations is shown in figure 9. 

7.3 .INSTRUMENTATION 

Many different types of equipment have been used to gather data for 
the National Geodetic Satellites Program. Some of the installations are 
large, and more or less permanent. Others are highly mobile, and remain 
at a particular site only a few days or weeks. In some cases the instruments 
described have completed their contributions to the NGSP and are now 
deactivated. 

In this section are brief descriptions of most of the instruments used 
in the NGSP. (The C-band radars and Goddard R and RR equipment are 
described in Volume I). References for additional information are listed 
at the end of the section. 
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FIGURE 8 
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FIGURE 9 






7.3.1 Doppler - TRANE T 


Doppler tracking equipment used in the NGSP was developed by the 
U. S. Navy for the TRANET navigation program. This system measures 
the Doppler frequency shift of a transmitting satellite. Ground station 
equipment includes two phase-tracking receivers, the station clock, a 
refraction correction device, and digital equipment. 


Figure 10. Doppler Mobile Van 


Figure 11. Doppler Geoceiver 


While a few Tranet stations have relatively fixed whip or helical 
antennas mounted on buildings, wooden towers, etc. , most of the stations 
have been occupied by mobile vans. Each van carries four whip antennas, one 
for each frequency (150, 162, 324, and 400 MHz), mounted on the roof in 
a rectangular pattern roughly 3 meters on each side (figure 10). The 
ground screen is identified as the point of projection of the "cat's whiskers, " 
and is usually five or six meters above the ground. A small portable 
station, the Geoceiver, has been developed, and will replace the mobile 
vans in all future worljc (figure 11). 


18 



7.3.2 SECOR 


The Sequential Collation of Range System (SECOR) was developed 
by the U. S. Army Corps of Engineers as an all-weather, mobile tool 
to determine the position of points up to 1500 miles from known geodetic 
positions. It is a continuous -wave phase-comparison distance measuring 
system operating in the 482-512 MHz band. Four or more ground stations 



Figure 12. SECOR Station 


simultaneously measure the ranges to a transponder in the orbiting satellite 
by comparing the phase of the transmitted signal with that of the remodu- 
lated returned signal. 

The antenna assembly consists of a double disk antenna and pedestal, 
which can be mounted on its own tripod or on one of the three shelters at 
each station (figure 12). The paired ten-foot parabolas can be rotated 
through 720° in azimuth and from + 110° to -5° in elevation. The assembly 
can be disassembled for transport. 
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7. 3. 3 Cameras 


A variety of cameras have been used to photograph PAGEOS, ECHO I 
and II, and the flashing lights of GEOS I and II. Table 2 lists some character- 
istics of cameras which have participated in the NGSP and the NASA Geodetic 
Satellites Program. Portable cameras include the BC-4, MOTS 40, PC-1000, 
and GEO-36. Most of the others are permanent installations. 

7. 3 . 3 . 1 Antares 

The Meudon Observatory operates this unique camera at Nice. It is a 
four -axis camera for star and satellite tracking in any plane at rates from 
two minutes to two degrees per second. The focal length is 900 mm, the 
aperture 300 mm. The plate viewing field is 11.4° square. Stars of 5. 5 to 
6 magnitude can be detected. 

7. 3. 3. 2 Baker-Nunn 

The Baker-Nunn camera system (figure 13) is used by the Smithsonian 
Astrophysical Observatory for high precision tracking and photographing of 
satellites against a star background. The optical system consists of a 

50 cm f/1 modified Super-Schmidt 
telescope with an aperture of 20 inches. 
The field is 30° along the tracking 
axis and 5° perpendicular to the 
track. The camera has a triaxial 
mount, which permits tracking along 
any great circle at an angular velocity 
ranging from zero to 2° per second. 
Since the focal field is spherical, the 
camera uses roll film (55 mm ASA 
1200 ). 

The camera has a double shutter which operates as an interrupting 
shutter, one shutter effectively recording star trails and the other recording 
the satellite. Photos can be taken from one a second to one every 32 seconds. 
Stars of 12th magnitude can be recorded. 



Figure 13. Baker-Nunn Camera 
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TABLE 2 

CAMERA CHARACTERISTICS 


EQUIPMENT 

DIRECTORY 

GROUP 

■lTHI 




REMARKS 

Efl 



Antares 

8000 

900 

300 

1 1 ?4xl 1?4 



Baker-Nunn 

9000 

500 

500 

5°x30° 


Tri-axial ; roll film 

BC-4 (early) 

6/7/8000 

305 

117 

33°x33° 


Az-El 

BC-4 (late) 

6/8000 

450 

117 

22°x22° 



Bouwers-Maksutov 

8000 

1200 

210 

5°x5° 


Polar; roll film 

Cassegrain Reflector 

9428 






Geodetic 36 ( K50) 

8/9000 

914 

229 

6?5x8?5 

20x25 

10x13 

Polar, with 
sidereal drive 

IGN 

8000 

308 

f/4.3 




K-40 

8000 






Mod-Air Survey 

8000 

300 

89 




MOTS 24 

7000 

610 

102 




MOTS 40 

1/7000 

1016 

203 

ll°xl4° 

20x25 

HA-Dec. Real nodal point 
at axes’ intersection 

PC- 1000 

3000 

1000 

200 

10°xl0° 

21.5x19 

Az-El 

PTH 100 

7000 

1016 

203 

10°xl0° 



Refractor 

9431 

750 

210 

22?5x22?5 



Refractor 

9432 






Refractor A 

8000 

600 

200 




Schmidt A 

8000 

600 

600 




Schmidt B 

8000 






Schmidt C 

8000 






Schmidt D 

8000 

600 

300 




Schmidt E 

8000 






Schmidt H 

8000 

1040 

400 




Schmidt I 

8000 

751 

224 

6x6 



Schmidt J 

9000 

1032 

350 




Schmidt-Vaisala 

8000 

678 

\ 

380 


12x12 

Alt-Az, fixed 

Zeiss FK 

8000 

900 

300 
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The camera body weighs approximately 3,000 pounds and stands 11 feet 
high to the top of the light hood. It is mounted on a gimbal ring which is 
mounted on a fork which in turn rotates on a vertical axis. The whole camera 
and mount weigh approximately 6, 000 pounds. 

7. 3. 3. 3 BC-4 Camera 

These cameras were used by the National Ocean Survey at the forty-six 
stations of their worldwide geometric net. They are also used for the densi- 
fication program for control of the readjustment of the North American Datum. 

The camera combines a modified Wild RC-5 aerial camera with a modi- 
fied T-4 astronomical theodolite mount (figure 14). An Astrotar lens of 
305 mm focal length was originally used, but by the end of the world observa- 
tion program in November 1970 all cameras except one had been equipped 
with a 450 mm Cosmotar (Astrotar -type) lens for an optimum combination 
of resolution and field of view. 

The camera is stationary during exposure, so that star images are 
recorded as interrupted arcs across the photographic plate. Three rotating 
disk shutters are synchronized through a high precision gearing system. An 

external capping shutter is used to chop star 
trails for calibration before and after the 
satellite is tracked. Precise epoch time is 
established at each field station by transporting 
portable crystal clocks, or by relay through 
satellites, and is maintained through the use 
of a local oscillator and VLF transmissions. 
Timing accuracy for satellite images is 
100-150 microseconds. 

The 18-cm square image corresponds to 
a 22° square field of view (33° on the 
305 -mm model). The maximum aperture is 
f/3.4. Exposures are made on 215 x 190 x 6 
mm glass plates. Stars of 8th and 9th 



Figure 14. BC-4 Camera 


22 


magnitudes can easily be identified on the plates, but those of 6 and 7 are 
preferred because of the greater accuracy of their catalog information. 

The system weight is 650 pounds. It is transportable, but is mounted on 
a fixed pillar in a small astrodome when observing. 

7. 3. 3. 4 Bouwers -Maksutov (TA-120) 

This equatorially mounted camera has a focal length of 1200 mm, and 
an effective aperture of 210 mm. The field is 5° square. For passive 
satellites a focal plane chopper is used for timing. All optical surfaces of 
the camera are spherical, with a common center of curvature at the center 
of the entrance pupil. Coma and distortion are absent, and image quality 
is the same over the entire field. The curved field demands a curved film. 

The n minimount M is especially designed for exceptional stability, and 
accuracy of the sidereal movement. The lower part of the housing is bolted 
to a foundation frame embedded in a concrete pier. The mount weighs 600 kg. 

7. 3. 3. 5 Geodetic 36 Camera 

This system developed by SAO utilizes a modified K-50 lens cone. The 
camera is fitted with a between-the-lens chopping shutter. A Sulzer oscil- 
lator drives a clock to provide one millisecond timing accuracy. The modi- 
fied English polar mount is equipped with sidereal drive, but experience has 
indicated that a stationary mode using a chopping shutter is desirable for 
simplicity, accuracy, and ease of plate reduction. Limiting stellar magni- 
tude in the stationary mode is 5th for an object moving with 600 sec /sec 
angular velocity. 

The focal length of the camera is 36 inches, the aperture is 9 inches, 
and the effective field of view is 8 degrees. Plate size is 8 x 10 inches in the 
stationary mode, and 4x5 inches for tracking. The camera is now seldom 
used. 


7. 3. 3.6 MOTS 40 

This camera was designed to photograph an airborne flashing light for 
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optical calibration of the Minitrack system (figure 15). It was modified for 
observation of reflecting satellites as well by adding a solenoid which dis- 
places the film plate half a millimeter in its holder. The satellite is photo- 
graphed as a trail against a star background, interrupted by breaks corres- 
ponding to time-coded pulses. The camera is 
equatorially mounted and tracks at sidereal 
rate so that stellar images remain stationary 
and are recorded as point sources. It has an 
f/5. 0 40-inch focal length lens, with a 11° x 
14° field of view. It uses 8 x 10-inch spectro- 
scopic plates. Stars as faint as eleventh 
magnitude can be photographed. The station 
center, the rear nodal point of the lens, is at 
the intersection of the hour angle and declina- 
tion axes. 

7. 3.3.7 MOTS 24 

This camera is not in current use. 

It has a 4-inch aperture and 24-inch focal length. It is equatorially 
mounted and can rotate 360° in azimuth and 0 to 99° in elevation. It weighs 
about 1500 pounds, and is bolted to a fixed pedestal when in use. 

7. 3. 3. 8 PC-1000 

This camera was originally designed to photograph rocket flares or 
satellite flashing lights against a star background. It was modified in 1966 
by the addition of external chopping shutters to permit its use with passive 
satellites. In 1969 all the Air Force PC-lOOOs were modified to incorporate 
the GDI-5 internal shutter. With completion of its participation in the NGSP 
and densification of the South American net, use of this camera by the U. S. 

Air Force has now been discontinued. 

It has 1000 mm focal length, a 200 mm aperture, a field of view 10° 
square, and uses standard 215 x 190 x 6 mm spectroscopic plates. The cam- 
era shutter is an electronic pulse -operated leaf type, which provides exposure 
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The Pth- 100 phototheodolite 
closely resembles the PC-1000 ballis- 
tic camera. Like the BC-4 it main- 
tains a fixed orientation during expo- 
sures, so that star images are recorded 
as short arcs across the photographic 
plate. It has a focal length of 1000 mm 
and an aperture of 200 mm. The lens 
assembly is the same as that of the 
Figure 16. PC-1000 Camera MOTS 40. A sky angle of 10° x 10° is 

photographed on standard glass plates 

190 x 215 mm. The camera is a compact portable unit. It weighs 150 pounds, 
and has an azimuth-elevation mount weighing 100 pounds. It can rotate 360° 
in azimuth, elevation, and roll. 


rates from 1/8 second to an open 
repetition rate of five per second. 
Stellar magnitudes to 7th magnitude 
can be used. The camera is compact 
and easily transported, and has small 
power requirements (figure 16). 

7. 3. 3. 9 Pth-100 


7.3.4 Laser Systems 

Several types of experimental laser systems have been used to observe 
the Beacon Explorers and the GEOS satellites as described below. 

7. 3. 4. 1 Laser - SAO 

Three different types of systems are included in the seven SAO laser 
observation stations. The first type, installed at Organ Pass, was entirely 
experimental, with transmitter and receiver separately mounted. The second 
type, for which no information is on hand, is located in Greece. The proto- 
type for the third system was installed at Mount Hopkins, Arizona, and was 
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followed by similar systems in Brazil, Peru, and South Africa (figure 17). " 

The equipment at these last four stations consists of a ruby-laser oscil- 
lator and amplifier operating at a nominal output of 500 Mw. The transmitter 
and receiver are mounted side by side on a T-type elevation-over -azimuth 
mount on a fixed pedestal. The elevation axis is about five feet above the 
base, and the movable assembly some six feet long. It can be pointed toward 
the target with an accuracy of 0. 5 arc -minutes. The three southern hemisphere 
lasers differ from the prototype only in having an automated system which 
permits a 15 -second pulse rate instead of the one pulse a minute rate of the 
Mt. Hopkins station. They are mounted at the former Baker -Nunn positions, 
and the cameras previously there have been moved to nearby locations. 

7. 3. 4. 2 Goddard Mobile Laser 


The MOBLAS system (figure 18) has operated at Carnarvon, Mt. 
Hopkins, and New York state, as well as at Greenbelt, in collocation tests, 
polar motion experiments, and various other cooperative tracking efforts. 
It began operations in late 1966. 



A tracking telescope and the laser transmitter are mounted at each side 
of the receiving telescope on the horizontal axis of the az-el mount. The 
laser is stationary and the light is directed to the transmitter through a 
coelostat from an air-conditioned enclosure below the observing platform. 



Figure 18. Goddard Mobile Laser 


The active laser element is a 3/8 -inch diameter ruby rod nominally 6 
inches long. The laser is water-cooled, and operates at one pulse per second. 
A nominal 5 milliradian beam divergence at the laser is reduced to 1/3 mr by 
the transmitting optics. The Cassegrain receiving telescope has an aperture 
of about 15 inches, a focal length of 227 inches, and a 5 mr field of view. 

The equipment operates satisfactorily in daylight as well as at night at 
ranges of at least 2000 kilometers. 
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Station Index 


Station Index 


STATION INDEX 

GEODETIC SATELLITES OBSERVATION STATIONS 


Station No. 


Location 


MOTS 40 Cameras 


1021 

Blossom Point, Maryland 

1022 

Fort Myers, Florida 

1024 

Woomera, Australia 

1025 

Quito, Ecuador 

1026 

Lima, Peru 

1028 

Santiago, Chile 

1030 

Goldstone, California 

1031 

Johannesburg, So. Africa 

1032 

St. John's, Newfoundland, Canada 

1033 

Fairbanks, Alaska 

1034 

East Grand Forks, Minnesota 

1035 

Winkfield, England 

1036 

Fairbanks, Alaska 

1037 

Rosman, North Carolina 

1038 

Or r oral, Australia 

1042 

Rosman, North Carolina 

1043 

Tananarive, Madagascar 

Goddard Range and Range-Rate Stations 

1123 

Tananarive , Madagasc ar 

1126 

Rosman, North Carolina 

1128 

Fairbanks, Alaska 

1152 

Carnarvon, Australia 


Doppler Tracking Stations 


2008 

Sao Jose Dos Campos, Brazil 

2011 

San Miguel, Philippines 

2013 

Misawa AFB, Japan 

2014 

Anchorage, Alaska 

2017 

Tafuna, American Samoa 

2018 

Thule, Greenland 

2019 

McMurdo Station, Antarctica 

2020 

Mahe Island, Seychelle Islands 

2100 

Wahiawa, Hawaii 

2103 

Las Cruces, New Mexico 

2106 

Lasham; England 

2111 

Howard County, Maryland 

2112 

Smithfield, Australia 

2115 

Pretoria, Republic of So. Africa 

2117 

Tafuna, American Samoa 
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STATION INDEX (cont'd) 


Station No. 


Location 


Doppler Tracking Stations (cont'd) 


2121 

San Miguel, Philippines 

2203 

Wallops Island, Virginia 

2708 

Wake Island 

2717 

Mahe, Seychelles 

2722 

Ascension Island 

2723 

Cocos Islands 

2727 

Terceira, Azores 

2738 

Mo s e s Lake , W ashington 

2739 

Shemya Island, Alaska 

2741 

Organ Pass, New Mexico 

2 742 

Beltsville, Maryland 

2 744 

Thursday Island, Australia 

2745 

Stoneville, Mississippi 

2805 

Culgoora, Australia 

2809 

Invercargill, New Zealand 

2811 

Maui, Hawaii 

2812 

Catania, Sicily, Italy 

2813 

Dakar, Senegal 

2814 

Curacao, Netherlands Antilles 

2815 

Paramaribo, Surinam 

2817 

Mashhad, Iran 

2818 

Troms^, Norway 

2820 

Villa Dolores, Argentina 

2821 

Z amboanga, Philippine s 

2822 

Fort Lamy, Chad 

2830 

Hohenpeissenberg, West Germany 

2831 

Socorro Island, Mexico 

2837 

Natal, Brazil 

2840 

Addis Ababa, Ethiopia 

2844 

Quito, Ecuador 

2846 

Easter Island 

2847 

Cerro Sombrero, Chile 

2849 

Christmas Island 


PC-1000 

Camera s 

3022 

Pago Pago, American Samoa 

3106 

Antigua, West Indies 

3333 

Greenville, Mississippi 

3334 

Stoneville, Mississippi 

3400 

Colorado Springs, Colorado 

3401 

Bedford, Mas sachusetts 

3402 

Semmes, Alabama 

3404 

Swan Island 


32 


November 1971 


STATION INDEX (cont'd) 


Station No. 

Location 

PC-1000 Cameras 

(cont'd) 


3405 

Grand Turk, Bahama Islands 

3406 

Curacao, Netherlands Antilles 

3407 

Trinidad, Trinidad and Tobago 

3413 

Natal, Brazil 

3414 

Brasilia, Brazil 

3471 

St. George, Bermuda 

3476 

Paramaribo, Surinam 

3499 

Quito, Ecuador 

3647 

Dauphin Island, Alabama 

3648 

Hunter AFB, Georgia 

3649 

Jupiter, Florida 

3657 

Aberdeen, Maryland 

3861 

Homestead, Florida 

3903 

Herndon, Virginia 


G-Band Radar and Optical Calibration Stations 


4041 

Cape Kennedy, Florida 

4042 

Ascension Island 

4050 

Pretoria, Republic So. Africa 

4060 

Patrick AFB, Florida 

4061 

Antigua, West Indies 

4080 

Ascension Island 

4081 

Grand Turk, Bahama Islands 

4082 

Merritt Island, Florida 

4143 

White Sands, New Mexico 

4280 

Vandenberg AFB, California 

4450 

Barking Sands, Kauai, Hawaii 

4451 

Johnston Island 

4690 

Ely, Nevada 

4732 

Wallops Island, Virginia 

4733 

Wallops Island, Virginia 

4734 

Eastville, Virginia 

4735 

Eastville, Virginia 

4740 

Bermuda 

4741 

Tananarive, Madagascar 

4742 

Kauai, Hawaii 

4760 

Bermuda 

4761 

Carnarvon, Australia 

4840 

Wallops Island, Virginia 

4860 

Wallops Is land, Virginia 

4946 

Woomera, Australia 


Equipment 


FPS-16 Radar 
FPS-16 Radar 
MPS-25 Radar 
FPQ-6 Radar 
FPQ-6 Radar 
TPQ-18 Radar 
TPQ-18 Radar 
TPQ-18 Radar 
FPS-16 Radar 
TPQ-18 Radar 
MPS-25 Radar 
MPS-25 Radar 
MPS-19 Radar 
BC-4 Camera 
BC-4 Camera 
BC-4B Camera 
BC-4 Camera 
FPS-16 Radar 
FPS-16 Radar 
FPS-16 Radar 
FPQ-6 Radar 
FPQ-6 Radar 
FPS-16 Radar 
FPQ-6 Radar 
FPS-16 Radar 
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STATION INDEX (cont'd) 


Station No. 


Location 


SECOR Stations 


5001 

Herndon, Virginia 

5200 

San Diego, California 

5201 

Moses Lake, Washington 

5333 

Stone ville, Mississippi 

5401 

Moen, Truk Islands, Caroline Island: 

5402 

Ndeni, Solomon Islands 

5403 

Kusaie, Caroline Islands 

5404 

Gizo, New Georgia, Solomon Islands 

5405 

Betio Island, Gilbert Islands 

5406 

Viti Levu Island, Fiji Islands 

5407 

Canton Island, Phoenix Islands 

5408 

Johnston Island 

5410 

Sand Island, Midway Islands 

5411 

Maui, Hawaii 

5508 

Wallops Island, Virginia 

5648 

Fort Stewart, Georgia 

5649 

Savannah, Georgia 

5712 

Paramaribo, Surinam 

5713 

Terceira, Azores 

5715 

Dakar, Senegal 

5717 

Fort Lamy, Chad 

5720 

Addis Ababa, Ethiopia 

5721 

Mashhad, Iran 

5723 

Chiang Mai, Thailand 

5726 

Zamboanga, Philippines 

5730 

Wake Island 

5733 

Christmas Island 

5734 

Shemya, Alaska 

5735 

Natal, Brazil 

5736 

Ascension Island 

5739 

Terceira, Azores 

5742 

Koror Island, Palau Islands 

5744 

Catania, Sicily, Italy 

5861 

Homestead, Florida 

BC-4 Cameras 

6001 

Thule, Greenland 

6002 

Belts ville, Maryland 

6003 

Moses Lake, Washington 

6004 

Shemya, Alaska 

6006 

Troms^, Norway 

6007 

Terceira, Azores 

6008 

Paramaribo, Surinam 

6009 

Quito, Ecuador 
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STATION INDEX (cont'd) 


Station No. Location 


BC-4 Cameras (cont'd) 

6011 

Maui, Hawaii 

6012 

Wake Island 

6013 

Kanoya, Japan 

6015 

Mashhad, Iran 

6016 

Catania, Sicily, Italy 

6019 

Villa Dolores, Argentina 

6020 

Easter Island, Chile 

6022 

Tutuila, American Samoa 

6023 

Thursday Island, Australia 

6031 

Invercargill, New Zealand 

6032 

Caver sham, Australia 

6038 

Socorro Island, Mexico 

6039 

Pitcairn Island 

6040 

Cocos Island, Australia 

6042 

Addis Ababa, Ethiopia 

6043 

Cerro Sombrero, Chile 

6044 

Heard Island 

6045 

Mauritius, Mascarene Islands 

6047 

Zamboanga, Philippines 

6050 

Palmer Station, Antarctica 

6051 

Mawson Station, Antarctica 

6052 

Wilkes Station, Antarctica 

6053 

McMurdo Station, Antarctica 

6055 

Ascension Island 

6059 

Christmas Island 

6060 

Culgoora, Australia 

6061 

South Georgia Island 

6063 

Dakar, Senegal 

6064 

Fort Lamy, Chad 

6065 

Hohenpeissenberg, West Germany 

6066 

Wake Island 

6067 

Natal, Brazil 

6068 

Johannesburg, Republic So. Africa 

6069 

Tristan da Cunha Island 

6072 

Chiang Mai, Thailand 

6073 

Chagos Archipelago 

6075 

Mahe, Seychelles 
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STATION INDEX (con'd) 


Station No. 


Location 


Equipment 


NASA Special Optical Network 


7034 

7036 

7037 

7039 

7040 

7042 

7043 

7044 

7045 

7050 

7051 

7052 

7054 

7055 

7056 

7058 

7059 

7060 

7071 

7072 

7073 

7074 

7075 

7076 

7077 

7078 

7079 


East Grand Forks, Minnesota 
Edinburg, Texas 
C o lumbi a , Mi s s our i 
Bermuda 

San Juan, Puerto Rico 
Greenbelt, Maryland 
Greenbelt, Maryland 
Clarksville, Indiana 
Denver, Colorado 
Greenbelt, Maryland 
Rosman, North Carolina 
Wallops Island, Virginia 
Carnarvon, Australia 
Mt. Hopkins, Arizona 
Mt. Hopkins, Arizona 
Romulus, New York 
Greenbelt, Maryland 
Guam, Mariana Islands 
Jupiter, Florida 
Jupiter, Florida 
Jupiter, Florida 
Jupiter, Florida 
Sudbury, Ontario, Canada 
Kingston, Jamaica 
Greenbelt, Maryland 
Wallops Island, Virginia 
Carnarvon, Australia 


MOTS 40 Camera 

MOTS 40 Camera 

MOTS 40 Camera 

MOTS 40 Camera 

MOTS 40 Camera 

PTH 100 C ame r a 

PTH 100 Camera 

PTH 100 Camera 

MOTS 40 Camera 

Laser 

Laser 

Laser 

Laser 

Laser 

Laser 

Laser 

Laser 

Laser 

MOTS 24 Camera 
MOTS 40 Camera 
PTH 100 Camera 
BC-4 Camera 
MOTS 40 Camera 
MOTS 40 Camera 
MOTS 40 Camera 
PTH 100 Camera 
PTH 100 Camera 


International Stations 


8002 

Bochum, West Germany 

8003 

Berlin, Germany 

8004 

Wesendorf, West Germany 

8006 

Bamberg, West Germany 

8008 

Uppsala, Sweden 

8009 

Wippolder, Delft, Netherlands 

8010 

Zimmer wald, Switzerland 

8011 

Malvern, England 

8013 

Edinburgh, Scotland 

8014 

Athens, Greece 

8015 

Haute Provence, France 

8016 

Strasbourg, France 

8017 

Athens, Greece 

8019 

Nice, France 

8021 

St. Michel, France 


Mod-Air Survey Camera 

IGN Camera 

BC-4 Camera 

K-40 Camera 

Schmidt- Vaisala Camera 

Bouwers -Maksutov Camera 

Schmidt H Camera 

Schmidt A Camera 

Schmidt C Camera 

Geo- 36 Camera 

Schmidt D Camera 

Zeiss FK Camera 

Geo-36 Camera 

Antares Camera 

Laser 
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STATION INDEX (cont'd) 


Station No. 

Location 

Equipment 


International Stations (cont'd) 



8022 

Salisbury, Australia 

Laser 


8030 

Meudon, France 

Refractor A 

Camera 

8031 

Edinburgh, Scotland 

Schmidt A Camera 

8032 

Hohenpeissenberg, West Germany 

BC-4A Camera 

8033 

Frankfurt, West Germany 

BC-4A Camera 

8034 

Ypenburg, Netherlands 

Bouwers -Maksutov C 

8100 

Braunschweig, West Germany 

Doppler 


SAO Optical Network 



9001 

Organ Pass, New Mexico 

Baker -Nunn 

Camera 

9002 

Olifantsfontein, Rep. So. Africa 

Baker -Nunn 

Camera 

9003 

Woomera, Australia 

Baker -Nunn 

Camera 

9004 

San Fernando, Spain 

Baker -Nunn 

Camera 

9005 

Tokyo, Japan 

Baker -Nunn 

Camera 

9006 

Naini Tal, India 

Baker -Nunn 

Camera 

9007 

Arequipa, Peru 

Baker -Nunn 

Camera 

9008 

Shiraz, Iran 

Baker -Nunn 

Camera 

9009 

Curasao, Netherlands Antilles 

Baker -Nunn 

Camera 

9010 

Jupiter, Florida 

Baker -Nunn 

Camera 

9011 

Villa Dolores, Argentina 

Baker -Nunn 

Camera 

9012 

Maui, Hawaii 

Baker -Nunn 

Camera 

9020 

Dakar, Senegal 

Baker -Nunn 

Camera 

9021 

Mount Hopkins, Arizona 

Baker -Nunn 

Camera 

9022 

Olifantsfontein, So. Africa 

Baker -Nunn 

Camera 

9023 

Woomera, Australia 

Baker -Nunn 

Camera 

9025 

Dodaira, Japan 

Baker -Nunn 

Camera 

9027 

Arequipa, Peru 

Baker -Nunn 

Camera 

9028 

Addis Ababa, Ethiopia 

Baker -Nunn 

Camera 

9029 

Natal, Brazil 

Baker -Nunn 

Camera 

9030 

Dionysos, Greece 

Baker -Nunn 

Camera 

9031 

Comodoro Rivadavia, Argentina 

Baker -Nunn 

Camera 

9039 

Natal, Brazil 

Baker -Nunn 

Camera 

9049 

Jupiter, Florida 

Geo-36 Camera 

9050 

Harvard, Massachusetts 

Geo-36 Camera 

9051 

Athens, Greece 

Geo-36 Camera 

9091 

Dionysos, Greece 

Baker -Nunn Camera 

9119 

Mt. John, New Zealand 

Baker-Nunn Camera 

9120 

San Vito, Italy 

Baker -Nunn Camera 

9308 

Shiraz, Iran 

Geo-36 Camera 

9309 

Curasao, Netherlands Antilles 

Geo-36 Camera 

9311 

Villa Dolores, Argentina 

Geo-36 Camera 

9391 

Dionysos, Greece 

Geo-36 Camera 

9424 

Cold Lake, Alberta, Canada 

Baker-Nunn Camera 
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STATION INDEX (cont'd) 


Station No. Location 


Equipment 


SAP Optical Network (cont'd) 


9425 

9426 
942 7 
9428 

9431 

9432 

9433 

9434 

9435 

9436 

9901 

9902 
9907 
9921 

9929 

9930 
9991 


Edwards AFB, California 
Harestua, Oslo, Norway 
Johnston Island 
Riga, Latvia 
Riga, Latvia 
Uzhgorod, U.S.S.R. 
Jupiter, Florida 
Mirny, Antarctica 
Helsinki, Finland 
Naukkalio, Finland 
Organ Pass, New Mexico 
Olifantsfontein, So. Africa 
Arequipa, Peru 
Mount Hopkins, Arizona 
Natal, Brazil 
Dionysos, Greece 
Dionysos, Greece 


Baker -Nunn Camera 
Baker -Nunn Camera 
Baker -Nunn Camera 
Cassegrain Reflector 
AFU-75 Camera 
AFU-75 Camera 
Baker-Nunn Camera 
AFU-75 Camera 
Baker-Nunn Camera 
Schmidt J Camera 
Laser 

Baker-Nunn Camera 
Baker-Nunn Camera 
Laser 

Baker-Nunn Camera 
Baker-Nunn Camera 
Baker-Nunn Camera 
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Notes to Coordinate Tabulations 


Source data for the tabulations are the Geodetic Data Sheets for each 
station and section 4, Formulas and Constants. Tabulated positions are not 
always adequately documented, and the data sheets should be referred to in 
assessing their reliability. 

If no estimate of the geoid separation is given on the data sheet it has 
been assumed to be zero in the listing of geodetic heights. 

Small local astronomic datums for which a spheroid is not specified are 
labeled ” ASTRO” in the datum column and are computed on the Modified 
Mercury spheroid. 
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POSITIONS ON LOCAL OR MAJOR DATUMS 
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HIM) 

X ( M ) 

Y { M ) 

7 ( M ) 

GCODARD R£ R/R STATIONS 


















1021 

BLOSSOM POINT 

NAD27 

38° 

25' 

49':63 

28 2° 

54' 

4 8 • 2 2 

7 

1 

118 

061 

-4 

876 

472 

3 

942 

793 

1022 

FORT MYERS 

NAD27 

26 

32 

51.89 

278 

8 

3.93 

21 


807 

883 

-5 

652 

137 

2 

833 

328 

1024 

WOOMERA 

AUSTR 

-31 

23 

30.07 

136 

52 

11.02 

132 

-3 

977 

146 

3 

725 

691 

-3 

303 

121 

1025 

QUITO 

SAD69 

-0 

37 

20.62 

281 

25 

17.94 

3593 

1 

263 

690 

-6 

255 

005 


-68 

859 

1026 

LIMA 

SAD69 

-11 

46 

34.98 

282 

51 

1.63 

59 

l 

388 

896 

-6 

088 

430 

-1 

293 

213 

1028 

SANTIAGO 

SAD69 

-33 

8 

57.24 

289 

19 

56.40 

720 

1 

769 

798 

-5 

044 

623 

-3 

468 

233 

1030 

GOLDSTONE 

NA027 

35 

19 

48.09 

243 

6 

2.73 

907 

-2 

357 

214 

-4 

646 

476 

3 

668 

135 

1031 

JOHANNESBURG 

ARC 

-25 

52 

58.86 

27 

42 

27.93 

1522 

5 

084 

916 

2 

670 

519 

-2 

767 

846 

1032 

ST. JOHN'S 

NAD27 

47 

44 

29.74 

307 

16 

43.37 

106 

2 

602 

802 

-3 

419 

301 

4 

697 

477 1 

1033 

FAIRBANKS 

NAD27 

64 

52 

19.72 

212 

9 

47.17 

165 

-2 

299 

238 

-1 

445 

840 

5 

751 

629 

1034 

EAST GRAND FORKS 

NAD27 

48 

l 

21.40 

262 

59 

21.56 

256 


-521 

679 

-4 

242 

198 

4 

718 

544 

1035 

WINKFIELD 

EUROP 

51 

26 

49.11 

359 

18 

14.10 

61 

3 

983 

199 


-48 

394 

4 

964 

833 

1036 

FAIRBANKS 

NAD27 

64 

58 

38.60 

212 

28 

40.90 

29 2 

-2 

282 

335 

-1 

452 

778 

5 

756 

717 

1037 

ROSMAN 

NAD27 

35 

12 

6.91 

277 

7 

41.31 

916 


647 

547 

-5 

178 

083 

3 

656 

534 

1038 

ORRORAL 

AUSTR 

-35 

37 

37.50 

148 

57 

10.71 

94 1 

-4 

447 

355 

2 

677 

211 

-3 

695 

199 

1042 

ROSMAN 

NAD27 

35 

12 

6.93 

277 

7 

41.01 

916 


647 

540 

-5 

178 

083 

3 

656 

534 

1043 

TANANARIVE 

LOCAL 

-19 

0 

27.10 

47 

18 

.46 

1378 

4 

092 

050 

4 

4 34 

532 

-2 

064 

612 

1123 

TANANARIVE 

LOCAL 

-19 

1 

9.33 

47 

18 

12.56 

1399 

4 

091 

516 

4 

434 

476 

-2 

065 

846 

1126 

ROSMAN 

NAD27 

35 

11 

45.05 

277 

7 

26.23 

880 


647 

213 

-5 

178 

486 

3 

655 

963 

1128 

FAIRBANKS 

NAD27 

64 

58 

20.89 

212 

29 

22.41 

349 

-2 

282 

482 

-l 

453 

517 

5 

756 

536 

1152 

CARNARVON 

AUSTR 

-24 

54 

14.96 

113 

42 

54.94 

44 

-2 

328 

108 

5 

299 

742 

-2 

669 

476 

DCPPLER SITES 


















2008 

SAO JOSE 0 CAMPO 

LOCAL 

-23 

13 

1.74 

314 

7 

50.59 

608 

4 

084 

115 

-4 

209 

961 

-2 

499 

110 

2011 

SAN MIGUEL 

LOCAL 

14 

59 

21.90 

120 

4 

16.30 

8 

-3 

087 

920 

5 

333 

120 

1 

638 

870 

2013 

MISAWA 

TOKYO 

40 

43 

4.55 

141 

20 

4.71 

0 

-3 

779 

503 

3 

024 

203 

4 

138 

317 

2014 

ANCHORAGE 

NAD27 

61 

17 

1.98 

210 

10 

37.46 1 

62 

-2 

656 

168 

-l 

544 

504 

5 

570 

468 

2017 

TAFUNA 

LOCAL 

-14 

19 

50.19 

189 

17 

13.96 

l 

6 

-6 

100 

005 

- 

-997 

516 

-1 

568 

353 

2018 

THULE 

NAD27 

76 

32 

18.62 

291 

13 

46.72 

43 


539 

387 ! 

-1 

388 

492 

6 

180 

847 

2019 

MC MURDO STATION 

LOCAL 

-77 

50 

56.72 

166 

40 

3.40 

30 

-l 

310 

609 i 


310 

597 

-6 

213 

594 

2020 

MAHE 

LOCAL 

-4 

40 

6.84 

55 

28 

48.64 

591 

3 

602 

921 i 

5 

238 

399 

- 

-515 

664 

2100 

W AH I AWA 

QLOHW 

21 

31 

26.86 

202 

0 

.63 

388 ! 

-5 

504 

198 

-2 

223 

860 

2 

325 

482 

2103 

LAS CRUCES 

NAD27 

32 

16 

43.75 

253 

14 

48.25 

1201 j 

-1 

556 

192 

-5 

169 

592 

3 

387 

072 

2106 

LASHAM 

EUROP 

51 

11 

12.32 

358 

58 

30.21 

182 | 

4 

005 

528 


-71 

661 

4 

946 

832 

2111 

HOWARD COUNTY 

NAD27 

39 

9 

47.83 

283 

6 

11.07 

146 

1 

122 

668 

-4 

823 

205 

4 

006 

284 

2112 

SMITHFIELD 

AUSTR 

-34 

40 

31.43 

138 

39 

12.38 

37 

-3 

942 

106 

3 

468 

905 

-3 

608 

344 
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POSITIONS ON LOCAL OR MAJOR DATUMS 


j STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES 

J NO. 

LOCATION 1 

DATUM 

LATITUDE ! 

LONG ITUD E ( E ) 

HIM I 

X ( M ) 

Y(M) 

Z(M) 

DCPPLER SITES 


















2115 

PRETORIA 

EUROP 

-25° 

56' 

46i! 09 

28° 

20 ' 

53 U 00 

1423 

5 

052 

058 

2 

725 

721 

-2 

774 

357 

2117 

TAFUNA 

* 

















2 121 

SAN MIGUEL 

* 

















2203 

WALLOPS ISLAND 

NAD27 

37 

51 

51.31 

284 

29 

31.41 

12 

1 

261 

696 

-4 

881 

407 

3 

893 

373 

2708 

WAKE 

LOCAL 

19 

17 

27.05 

166 

36 

39.18 

10 

-5 

858 

793 

1 

394 

585 

2 

093 

793 

2717 

MAHE 

LOCAL 

-4 

40 

6.47 

55 

28 

48.81 

587 

3 

602 

915 

5 

238 

400 

- 

-515 

653 

2722 

ASCENSION 

LOCAL 

-7 

58 

11.30 

345 

35 

38.77 

8 1 

6 

118 

639 

-l 

571 

671 

- 

-878 

494 

2723 

COCOS 

ASTRO 

-12 

11 

58.34 

96 

49 

47.64 

9 

- 

-741 

406 

6 

190 

810 

-1 

338 

992 

2727 

TERCEIRA 

LOCAL 

38 

45 

38.42 

332 

54 

19.00 

56 

4 

433 

711 

-2 

268 

329 

3 

971 

735 

2738 

MOSES LAKE 

NAD27 

47 

11 

8.14 

240 

39 

47.40 

361 

-2 

127 

800 

-3 

785 

990 

4 

655 

873 

2739 

SHEMYA 

NAD27 

52 

43 

1.52 

174 

6 

51.43 

-2 

-3 

851 

498 


397 

043 

5 

051 

329 

2741 

ORGAN PASS 

NAD27 

32 

25 

24.40 

253 

26 

52.02 

1654 

-1 

535 

706 

-5 

167 

159 

3 

400 

866 

2742 

8ELTSVI LLE 

NAD27 

39 

1 

39.46 

283 

10 

27.25 

51 

1 

130 

805 

-4 

830 

982 

3 

994 

536 

2744 

THURSDAY ISLAND 

AUSTR 

-10 

35 

6.15 

142 

12 

37.06 

55 

-4 

955 

268 

3 

842 

274 

-1 

163 

932 

2745 

STONEVILLE 

NAD27 

33 

25 

31.57 

269 

5 

10.70 

49 


-84 

9 75 

-5 

328 

ill 

3 

493 

278 

2805 

CULGOORA 

AUSTR 

-30 

18 

39.61 

149 

33 

36.72 

216 

-4 

751 

499 

2 

792 

126 

-3 

200 

304 

2009 

INVERCARGILL 

LOCAL 

-46 

24 

49.24 

168 

18 

13.13 

7 

-4 

313 

865 


093 

072 

-4 

597 

159 

2811 

MAUI 

OLDHW 

20 

49 

38.02 

203 

31 

52.07 

32 

-5 

468 

068 

-2 

381 

117 

2 

253 

405 

2812 

CATANIA 

EUROP 

37 

24 

38.78 

14 

55 

5.79 

13 

4 

901 

684 

1 

305 

912 

3 

853 

773 

2813 

DAKAR 

LOCAL 

14 

44 

40.37 

342 

30 

53.23 

28 

5 

884 

531 

-1 

853 

716 

1 

612 

646 

2814 

CURACAO 

SAD69 

12 

5 

26.20 

291 

9 

46.25 

0 

2 

251 

895 

-5 

816 

917 

1 

327 

210 

2815 

PARAMARIBO 

SAD69 

5 

26 

54.71 

304 

47 

43.47 

12 

3 

623 

354 

-5 

214 

215 


601 

581 

2817 

MASHHAD 

EUROP 

36 

14 

30.14 

59 

37 

42.97 

963 

2 

604 

459 

4 

444 

275 

3 

750 

484 

2818 

TROMSO 

* 

















2.820 

VILLA DOLORES 

* 

















2821 

ZAMBOANGA 

LOCAL 

6 

55 

26.85 

122 

4 

3.77 

15 

-3 

361 

800 

5 

365 

883 


763 

758 

2822 

FORT LAMY 

ADIND 

12 

7 

50.89 

15 

2 

5.68 j 

319 

6 

023 

566 

1 

617 

944 

1 

331 

500 

2830 

HQHENPE I SSENBERG 

EUROP 

47 

48 

8.39 

11 

L 

30.31 1 

943 

4 

213 

630 


820 

961 

4 

702 

928 

2831 

SOCORRO 

LOCAL 

18 

43 

43.68 

249 

2 

40.50 

26 

-2 

161 

087 

-5 

642 

943 

2 

034 

829 

2837 

NATAL 

SAD69 

-5 

54 

56.44 

324 

49 

57.62 

67 

5 

186 

449 

-3 

654 

210 


-652 

992 

2840 

ADDIS ABABA 

ADIND 

8 

46 

9.56 

38 

59 

49.28 

1882 

4 

900 

925 

3 

968 

269 


966 

154 

2844 

QUITO 

SAD69 

-0 

5 

51.33 

281 

34 

50.21 

2711 

1 

280 

935 

-6 

250 

968 


-10 

796 

2846 

EASTER ISLAND 

LOCAL 

-27 

10 

38.02 

250 

34 

18.46 

234 

-1 

888 

778 

-5 

355 

059 

-2 

895 

846 

2847 

CERRO SOMBRERO 

LOCAL 

-52 

46 

51.08 

290 

46 

29.08 

87 

1 

371 

381 

-3 

614 

985 

-5 

056 

000 

2849 

CHRISTMAS ISLANO 

LOCAL 

2 

0 

35.62 

202 

35 

21.96 

7 

-5 

885 

452 

-2 

448 

604 


222 

201 


* INSUFFICIENT DATA 
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POSITIONS ON LOCAL OR MAJOR DATUMS 


| STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES 

NO. 

LOCATION 

DATUM 

LATITUDE 

LONGITUDE! E ) 

HIM) 

X ( M ) 

Y! M) 

Z(M) 

1 PC-IOOO CAMERAS 


















3022 

PAGO PAGO 

♦ 

















3106 

ANTIGUA 

NAD27 

17° 

8 ' 

52*68 

298° 

12 ' 

37 “55 

8 

2 

881 

872 

-5 

372 

319 

1 

868 

376 

3333 

GREENVILLE 

NAD27 

33 

28 

48.97 

268 

59 

49.17 

45 


-93 

221 

-5 

324 

617 

3 

498 

350 

3334 

STONEVILLE 

NAD27 

33 

25 

31.95 

269 

5 

11.35 

44 


-84 

950 

-5 

328 

101 

3 

493 

285 

3400 

COLORADO SPRINGS 

NA027 

39 

0 

22.44 

255 

7 

1.0 1 

2191 

-l 

275 

174 

-4 

798 

165 

3 

994 

038 

3401 

BEDFORD 

NAD27 

42 

27 

17.53 

288 

43 

35.03 

89 

1 

513 

182 

-4 

463 

731 

4 

282 

876 

3402 

SEMMES 

NAD27 

30 

46 

49.35 

271 

44 

52.37 

80 


167 

291 

-5 

482 

122 

3 

244 

863 

3404 

SWAN ISLAND 

♦ 

















3405 

GRAND TURK 

NA027 

21 

25 

46.80 

288 

51 

13.79 

8 

1 

919 

525 

-5 

621 

250 

2 

315 

610 

3406 

CURACAO 

SAD69 

12 

5 

26.84 

291 

9 

45.80 

-4 

2 

251 

880 

-5 

816 

915 

1 

327 

228 

3407 

TRINIDAD 

SAD69 

10 

44 

35.84 

298 

23 

25.65 

237 

2 

979 

974 

-5 

513 

541 

1 

181 

168 

3413 

NATAL 

SAD69 

-5 

54 

56.25 

324 

49 

57.61 

63 

5 

186 

446 

-3 

654 

208 


-652 

986 

3414 

BRASILIA 

* 

















3471 

ST. GEORGE 

NAD27 

32 

22 

58.47 

295 

18 

59.80 

43 

2 

305 

551 

-4 

873 

774 

3 

396 

207 

3476 

PARAMARIBO 

SAD69 

5 

26 

54.64 

304 

4 7 

44.2 3 

9 

3 

623 

372 

-5 

214 

199 


601 

579 

3499 

QUITO 

SAD69 

-0 

5 

50.47 

281 

34 

49.21 

2706 

1 

280 

904 

-6 

250 

970 


-10 

769 

3647 

DAUPHIN ISLAND 

NAD27 

30 

14 

48.23 

271 

55 

17.60 

9 


184 

913 

-5 

511 

549 

3 

193 

862 

3648 

HUNTER AFB 

NAD27 

32 

0 

5.87 

278 

50 

46.36 

17 


832 

594 

-5 

349 

690 

3 

360 

414 

3649 

JUPITER 

NAD27 

27 

1 

14.80 

279 

53 

13.72 

26 


976 

327 

-5 

601 

521 

2 

880 

117 

3657 

ABERDEEN 

NAD27 

39 

28 

18.97 

283 

55 

44.78 

6 

1 

186 

832 

-4 

785 

340 

4 

032 

705 

3861 

HOMESTEAD 

NAD27 

25 

30 

24.69 

279 

36 

42.69 

16 


961 

793 

-5 

679 

312 

2 

729 

708 

3903 

HERNDON 

NAD27 

38 

59 

32.36 

282 

40 

21.20 

169 

1 

089- 

024 

-4 

843 

195 

3 

991 

565 

C-8 AND 

RADAR AND OPTI- 














1 




CAL CALIBRATION SITES 


















4041 

CAPE KENNEDY 

NAD27 

28 

28 

52.79 

279 

25 

23.77 

24 


918 

606 

-5 

534 

890 

3 

023 

342 

4042 

ASCENSION 

LOCAL 

-7 

57 

6.30 

345 

35 

14.63 

92 

6 

118 

733 

-1 

572 

459 

-876 

518 

4050 

PRETORIA 

ARC 

-25 

56 

35.34 

28 

21 

29.95 

1584 

5 

051 

753 

2 

726 

725 

-2 

773 

866 

4060 

PATRICK AFB 

NAD27 

28 

13 

33.99 

279 

24 

1.77 

25 


918 

600 

-5 

548 

515 

2 

998 

452 

4061 

ANTIGUA 

NAD27 

17 

8 

34.78 

298 

12 

24.47 

48 

2 

881 

626 

-5 

372 

679 

1 

867 

862 

4000 

ASCENSION 

LOCAL 

-7 

58 

22.78 

345 

35 

C'3.90 

125 

6 

118 

749 

-l 

571 

221 

-878 

849 

4081 

GRAND TURK 

NAD27 

21 

27 

43.49 

288 

52 

3.05 

42 

1 

920 

453 

-5 

619 

580 

2 

318 

963 

4082 

MERRITT ISLAND 

NAD27 

28 

25 

27.93 

279 

20 

7.38 

21 


910 

602 

-5 

539 

263 

3 

017 

796 

4143 

WHITE SANDS 

NAD27 

32 

21 

2 8.62 

253 

37 

50.66 

1233 

-1 

520 

195 

-5 

175 

429 

3 

394 

506 

4280 

VANDENBERG AFB 

NA027 

34 

39 

57.13 

239 

25 

10.43 

89 

-2 

671 

836 

-4 

521 

351 

3 

607 

305 

4450 

BARKING SANDS 

OLDHW 

22 

1 

31.18 

200 

13 

6.10 

12 

-5 

551 

039 

-2 

044 

405 

2 

376 

878 

4451 

JOHNSTON ISLAND 

JHSTN 

16 

45 

37.65 

190 

29 

11.73 

7 

-6 

007 

103 

-1 

ill 

896 

1 

827 

490 


* INSUFFICIENT DATA 
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POSITIONS ON LOCAL OR MAJOR DATUMS 


j~ STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES 1 

NO. 

LOCATION 

DATUM 

LATITUDE 

LONGITUDE! E ) 

H ( M J 

X ( M I 

Y ( M ) 

Z(M) 

OB AND 

RADAR ANO OPTI- 


















CAL CALIBRATION SITES 


















4690 

ELY 

NAD27 

39° 

18' 

31.38 

244° 

54 ' 

51*06 

2814 

-2 

096 

130 

-4 

477 

644 

4 

020 

480 

4732 

WALLOPS ISLAND 

NAD27 

37 

52 

1.80 

284 

32 

56.99 

7 

1 

266 

510 

-4 

879 

951 

3 

893 

625 

4733 

WALLOPS ISLAND 

NAD27 

37 

52 

1 * 8 L 

284 

32 

56.96 

7 

1 

266 

509 

-4 

879 

951 

3 

893 

625 

4734 

EASTVILLE 

NAD27 

37 

20 

49.62 

284 

5 

47.49 

0 

1 

236 

496 

-4 

923 

961 

3 

847 

895 

4735 

EASTVILLE 

NAD27 

37 

20 

49.62 

284 

5 

47.49 

0 

1 

236 

496 

-4 

923 

961 

3 

847 

895 

4740 

BERMUDA 

NAD27 

32 

20 

52.30 

295 

20 

44.30 

11 

2 

308 

899 

-4 

874 

461 

3 

392 

907 

474 L 

TANANARIVE 

LOCAL 

-19 

0 

.99 

47 

18 

54.19 

1338 

4 

091 

047 

4 

435 

762 

-2 

063 

839 

4742 

KAUAI 

OLDHW 

22 

7 

35.83 

200 

19 

53.96 

1155 

-5 

544 

025 

-2 

054 

280 

2 

387 

702 

4760 

BERMUDA 

NAD27 

32 

20 

51.80 

295 

20 

44.51 

13 

2 

308 

908 

-4 

874 

467 

3 

392 

895 

4761 

CARNARVON 

AUSTR 

-24 

53 

50.76 

113 

42 

57.76 

55 

-2 

328 

311 

5 

300 

007 

-2 

668 

805 

4840 

WALLOPS ISLAND 

NAD27 

37 

50 

28.39 

284 

30 

52.38 

10 

1 

264 

005 

-4 

882 

429 

3 

891 

353 

4860 

WALLOPS ISLAND 

NAD27 

37 

51 

36.51 

2 84 

29 

25.24 

13 

I 

261 

620 

-4 

881 

717 

3 

893 

013 

4946 

WOOMERA 

AUSTR 

-30 

49 

11.00 

136 

50 

13.12 

126 

-3 

998 

909 

3 

750 

372 

-3 

248 

821 

SECOR 

STATIONS 


















5001 

HERNDON 

NAD27 

38 

59 

37.70 

28 2 

40 

16.70 

129 

1 

088 

889 

-4 

843 

087 

3 

991 

667 

5200 

SAN 01 EGO 

NAD27 

32 

49 

13.16 

242 

52 

11.20 

110 

-2 

446 

750 

-4 

775 

156 

3 

437 

107 

5201 

MOSES LAKE 

NAD27 

47 

11 

5.92 

240 

39 

50.46 

358 

-2 

127 

768 

-3 

786 

064 

4 

655 

824 

5333 

STONEVILLE 

NAD27 

33 

25 

32.34 

269 

5 

10.78 

43 


-84 

972 

-5 

328 

093 

3 

493 

295 

5401 

MOEN 

LOCAL 

7 

27 

39.31 

151 

50 

31.28 ! 

6 

-5 

576 

059 

2 

984 

593 


822 

651 

5402 

NDENI 

LOCAL 

-10 

18 

21.42 

166 

17 

56.79 

10 

-6 

097 

581 

1 

486 

531 

-1 

133 

574 

5403 

KUSAIE 

LOCAL 

5 

17 

44.43 

163 

1 

29.88 

8 

-6 

074 

637 

1 

854 

309 


584 

756 

5404 

GIZO 

LOCAL 

-8 

5 

40.58 

156 

49 

24.83 

50 : 

-5 

805 

647 

2 

485 

478 

-892 

157 

5405 

BETIO 

LOCAL 

1 

21 

42.13 

172 

55 

47.27 

7 1 

-6 

328 

119 


784 

867 


150 

557 

5406 

V ITl LEVU 

LOCAL 

-17 

45 

31.01 

177 

27 

2.83 

18 

-6 

070 

252 


270 

257 

-1 

932 

795 

5407 

CANTON 

CANTN 

-2 

46 

28.99 

186 

16 

43.47 

6 

-6 

304 

576 

-917 

349 

-306 

699 

5408 

JOHNSTON ISLAND 

JHSTN 

16 

43 

51.68 

190 

28 

41.55 

6 , 

-6 

008 

188 

-i 

111 

188 

1 

824 

370 

5410 

SAND 

LOCAL 

28 

12 

32.06 

162 

37 

49.53 

6 

-5 

619 

131 

-258 

153 

2 

996 

972 

5411 

MAUI 

OLDHW 

20 

49 

37.00 

203 

31 

52.77 

32 

-5 

468 

070 

-2 

381 

140 

2 

253 

375 

5508 

WALLOPS ISLAND 

NAD27 

37 

51 

33.46 

284 

29 

21.91 

ii ! 

1 

261 

556 

-4 

881 

792 

3 

892 

938 

5648 

FT. STEWART 

NA027 

31 

55 

18.40 

278 

26 

.26 

34 


794 

719 

-5 

360 

200 

3 

352 

911 

5649 

SAVANNAH 

NAD27 

32 

0 

4.04 

278 

50 

43.17 

20 


832 

517 

-5 

349 

735 

3 

360 

368 

5712 

PARAMARIBO 

SA069 

5 

26 

59.82 

304 

47 

45.00 

12 

3 

623 

384 

-5 

214 

176 


601 

737 

5713 

TERCEIRA 

LOCAL 

38 

45 

36.72 

332 

54 

21.06 

56 

4 

433 

762 

-2 

268 

299 

3 

971 

694 

5715 

DAKAR 

LOCAL 

14 

44 

41.01 

342 

30 

52.93 

27 

5 

884 

523 

-l 

853 

723 

1 

612 

665 
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POSITIONS ON LOCAL OR MAJOR DATUMS 


j STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES I 

NO. 

LOCATION 

DATUM 

LATITUDE 

LONGITUDE! E) 

H ( M ) 

X ( M ) 

Y(M) 

Z ( M ) 

SECOR 

STATIONS 


















5717 

FORT LAMY 

ADIND 

12° 

7 

49^30 

15° 

2' 

6:15 

320 

6 

023 

573 

1 

617 

961 

1 

331 

452 

5720 

ADDIS ABABA 

ADIND 

8 

46 

9.48 

38 

59 

49.20 

1881 

4 

900 

926 

3 

968 

267 


966 

152 

5721 

MASHHAD 

EUROP 

36 

14 

30.40 

59 

37 

40.11 

962 

2 

604 

519 

4 

444 

235 

3 

750 

491 

5723 

CHIANG MAI 

♦ 

















5726 

ZAMBOANGA 

♦ 

















5730 

WAKE 

LOCAL 

19 

17 

24.10 

166 

36 

41.21 

8 

-5 

858 

834 

l 

394 

534 

2 

093 

707 

5733 

CHRISTMAS l SL AND 

LOCAL 

2 

0 

35.62 

202 

35 

21.96 

4 

-5 

885 

449 

-2 

448 

603 


222 

201 

5734 

SHEMYA . 

NAD27 

52 

42 

54.89 

174 

7 

37.87 

-7 

-3 

851 

746 


396 

192 

5 

051 

201 

5735 

NATAL 

SAD69 

-5 

54 

56.25 

324 

49 

57.61 

66 

5 

186 

448 

-3 

654 

210 


-652 

987 

5736 

ASCENSION 

LOCAL 

-7 

58 

15.22 

345 

35 

32.39 

74 

6 

118 

567 

-l 

571 

854 

- 

-878 

612 

5739 

TERCEIRA 

local 

38 

45 

36.31 

332 

54 

19.69 

56 

4 

433 

754 

-2 

268 

333 

3 

971 

684 

5742 

KOROR 

* 

















5744 

CATANIA 

EUROP 

37 

26 

40.83 

15 

2 

44.95 

-4 

4 

896 

544 

1 

316 

223 

3 

856 

750 

5861 

HOMESTEAD 

NAD27 

25 

29 

21.17 

279 

37 

39.35 

22 


963 

495 

-5 

679 

883 

2 

727 

946 

8C-4 

CAMERAS 


















6001 

THULE 

* 

















6002 

BELTSVILLE 

NAD27 

39 

1 

39.00 

283 

10 

26.94 

45 

1 

130 

799 

-4 

830 

988 

3 

994 

521 

6003 

MOSES LAKE 

NAD 2 7 

47 

11 

7.13 

240 

39 

48.12 

358 

-2 

127 

797 

-3 

786 

015 

4 

655 

849 

6004 

SHEMYA 

NA027 

52 

42 

54.89 

174 

7 

37.87 

-9 

-3 

851 

745 


396 

192 

5 

051 

199 

6006 

TROMSO- 

EUROP 

69 

39 

44.34 

18 

56 

31.92 

119 

2 

103 

039 


721 

762 

5 

958 

302 

6007 

TERCEIRA 

LOCAL 

38 

45 

36.72 

332 

54 

21.06 

53 

4 

433 

760 

-2 

268 

298 

3 

971 

692 

6008 

PARAMARIBO 

SA069 

5 

26 

55.32 

304 

47 

42.83 

9 

3 

623 

335 

-5 

214 

222 


601 

600 

6009 

QUITO 

SAD69 

-0 

5 

50.47 

281 

34 

49.21 

2707 

1 

280 

904 

-6 

250 

970 


-10 

769 

6011 

MAUI 

OLDHW 

20 

42 

38.56 

203 

44 

28.53 

3049 

-5 

466 

069 

-2 

404 

133 

2 

242 

410 

6012 

WAKE 

LOCAL 

19 

17 

23.23 

166 

36 

39.78 

4 

-5 

858 

828 

1 

394 

576 

2 

093 

680 

6013 

KANOYA 

TOKYO 

31 

23 

30.14 

130 

52 

24.86 

47 

-3 

565 

710 

4 

120 

207 

3 

302 

742 

6015 

MASHHAD 

EUROP 

36 

14 

29.53 

59 

37 

42.73 

959 

2 

604 

469 

4 

444 

279 

3 

750 

467 

6016 

CATANIA 

EUROP 

37 

26 

42.63 

15 

2 

47.31 

-7 

4 

896 

494 

l 

316 

269 

3 

856 

793 

6019 

VILLA DOLORES 

LOCAL 

-31 

56 

35.82 

294 

53 

36.89 

595 

2 

280 

675 

-4 

914 

736 

-3 

355 

461 

6020 

EASTER ISLAND 

LOCAL 

-27 

10 

39.21 

250 

34 

17.49 

231 

-1 

888 

796 

-5 

355 

031 

-2 

895 

877 

6022 

TUTUILA 

LOCAL 

-14 

20 

12.22 

189 

17 

13.24 

5 

-6 

099 

842 

_ 

-997 

468 

-1 

569 

009 

6023 

THURSDAY ISLAND 

AUSTR 

-10 

35 

8.04 

142 

12 

35.50 

62 

-4 

955 

236 

3 

842 

309 

-l 

163 

991 

6031 

INVERCARGILL 

LOCAL 

-46 

25 

3.49 

168 

19 

31.15 

1 

-4 

313 

886 


891 

375 

-4 

597 

458 

6032 

CAVERSHAM 

AUSTR 

-31 

50 

28.99 

115 

58 

26.62 

32 

-2 

375 

257 

4 

875 

600 

-3 

345 

532 

6038 

SOCORRO 

LOCAL 

IB 

43 

44.93 

249 

2 

39.28 

23 

-2 

161 

115 

-5 

642 

916 

2 

034 

064 
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POSITIONS ON LOCAL OR MAJOR DATUMS 


| STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES 

NO. 

LOCATION 

DATUM 

LATITUDE 

LONG I TUBE ( E ) 

HIM) 

X ( M ) 

YIM) 

Z(M) 

BC-4 

CAMERAS 







i 











6039 

PITCAIRN 

LOCAL 

-25° 

4' 

7 " 1 5 

229° 

53 ‘ 

ll'lQQ 

339 

-3 

724 

933 

-4 

421 

406 

-2 

686 

145 

6040 

COCOS ISLAND 

ASTRO 

-12 

11 

57.71 

96 

49 

45.90 

5 

- 

-741 

434 

6 

190 

816 

-1 

338 

972 

6042 

ADDIS ABABA 

ADIND 

8 

46 

8.50 

38 

59 

49.16 

1878 

4 

900 

928 

3 

968 

267 


966 

122 

6043 

CERRO SOMBRERO 

LOCAL 

-52 

46 

52.47 

290 

46 

29.57 

81 

I 

371 

376 

-3 

614 

946 

- 5 

056 

020 

6044 

HEARD ISLAND 

LOCAL 

-53 

1 

12.03 

73 

23 

27.42 

4 

1 

099 

079 

3 

684 

662 

- 5 

071 

987 

6045 

MAURITIUS 

* 

















6047 

ZAMBOANGA 

* 

















6050 

PALMER STATION 

* 

















6051 

MAWSON STATION 

ASTRO 

-67 

36 

3.08 

62 

52 

24.41 

ll 

1 

111 

361 

2 

169 

310 

- 5 

874 

298 

6052 

WILKES STATION 

ASTRO 

-66 

16 

45.12 

110 

32 

4.61 

18 

- 

-902 

55 3 

2 

409 

548 

-5 

816 

573 

6053 

MC MURDO STATION 

LOCAL 

-77 

50 

46.25 

166 

38 

7.58 

19 

-1 

310 

741 


311 

406 

-6 

213 

514 

6055 

ASCENSION 

LOCAL 

-7 

58 

16.63 

345 

35 

32. 7b 

71 

6 

118 

561 

-1 

571 

841 

- 

-878 

655 

6059 

CHRISTMAS ISLAND 

LOCAL 

2 

0 

35.62 

202 

35 

21.96 

3 

-5 

885 

449 

-2 

448 

602 


222 

201 

6060 

CULGOORA 

AUSTR 

-30 

18 

39.42 

149 

33 

36.89 

212 

-4 

751 

500 

2 

792 

122 

-3 

200 

297 

6061 

SOUTH GEORGIA IS 

LOCAL 

-54 

16 

39.51 

323 

30 

42.53 

4 

3 

000 

736 

-2 

219 

470 

-5 

154 

956 

6063 

DAKAR 

LOCAL 

14 

44 

44.23 

342 

30 

55.59 

26 

5 

884 

522 

-1 

853 

639 

1 

612 

760 

6064 

FORT LAMY 

AO I ND 

12 

7 

51.75 

15 

2 

6.15 

316 

6 

023 

555 

1 

617 

956 

1 

331 

525 

6065 

HOHENPE I SSENBERG 

EUROP 

47 

48 

7.01 

11 

1 

29.38 

943 

4 

213 

665 


820 

949 

4 

702 

900 

6066 

WAKE 

LOCAL 

19 

17 

24.10 

166 

36 

41.21 

5 

-5 

858 

831 

1 

394 

534 

2 

093 

706 

6067 

NATAL 

SAD69 

-5 

55 

37.41 

324 

50 

6.20 

67 

5 

186 

495 

-3 

653 

919 

- 

-654 

245 

6068 

JOHANNESBURG 

♦ 

















6069 

TRISTAN DA CUNHA 

LOCAL 

-37 

3 

26.26 

347 

40 

53.55 

25 

4 

979 

075 1 

-1 

087 

294 

-3 

822 

545 

6072 

CHIANG MAI 

* 

















6073 

CHAGOS 

* 

















6075 

MAHE 

LOCAL 

-4 

40 

7.23 

55 

28 

50.38 

589 

3 

602 

875 

5 

238 

427 | 

- 

-515 

676 

SPECIAL OPTICAL NETWORK 


















7034 

EAST GRAND FORKS 

NA027 

48 

1 

21.40 

262 

59 

21.56 

255 


-521 

679 

-4 

242 

198 

4 

718 

544 

7036 

EDINBURG 

NAD27 

26 

22 

45.44 

261 

40 

9.03 

66 


-828 

464 

-5 

657 

604 

2 

816 

640 

7037 

COLUMBIA 

NAD27 

38 

53 

36.07 

267 

47 

42.12 

27 3 

- 

-191 

261 

-4 

967 

429 

3 

983 

085 

7039 

BERMUDA 

NAD27 

32 

21 

48.79 

295 

20 

32.46 

23 

2 

308 

225 

-4 

873 

761 

3 

394 

383 

7040 

SAN JUAN 

NAD27 

18 

15 

26.22 

294 

0 

22.17 

59 

2 

465 

090 

-5 

535 

082 

i 

985 

346 

7042 

GREENBELT 

NAD27 

39 

1 

12.22 

283 

10 

19.95 

55 

1 

130 

755 

-4 

831 

540 

3 

993 

885 

7043 

GREENBELT 

NAD27 

39 

1 

15.01 

283 

10 

19.93 

55 

l 

130 

743 

-4 

831 

487 

3 

993 

953 

7044 

CLARKSVILLE 

NAD27 

38 

22 

12.50 

274 

21 

16.81 

186 


380 

205 

-4 

992 

847 

3 

937 

658 

7045 

DENVER 

NAD27 

39 

38 

48.03 

255 

23 

41.19 

1796 

-1 

240 

449 

-4 

760 

379 

4 

048 

804 

7050 

GREENBELT 

NAD27 

39 

1 

13.68 

283 

10 

18.04 

56 

1 

130 

704 

-4 

831 

524 

3 

993 

921 
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POSITIONS ON LOCAL OR MAJOR DATUMS 


| STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES [ 

NO* 

LOCATION 

DATUM 

LATITUDE 

LONGITUDE( E) 

HIM) 

X t M ) 

Y(M) 

Z(M) 

SPECIAL OPTICAL NETWORK 


















7051 

ROSMAN 

NAD27 

35° 

11 1 

46.59 

277° 

7' 

261123 

886 


647 

210 

-5 

178 

464 

3 

656 

005 

7052 

WALLOPS ISLAND 

NAD27 

37 

51 

35.43 

284 

29 

23.34 

7 

1 

261 

579 

-4 

881 

744 

3 

892 

983 

7054 

CARNARVON 

AUSTR 

-24 

54 

19.91 

113 

42 

53.89 

38 

-2 

328 

053 

5 

299 

690 

-2 

669 

612 

7055 

MOUNT HOPKINS 

NAD27 

31 

41 

7.17 

249 

7 

21.36 

2353 

-1 

936 

720 

-5 

077 

777 

3 

331 

847 

7056 

MOUNT HOPKINS 

♦ 

















7058 

ROMULUS 

NAD27 

42 

42 

4.83 

283 

10 

16.77 

238 

1 

069 

779 

-4 

571 

317 

4 

303 

138 

7059 

GREENBELT 

NAD27 

39 

1 

15.34 

283 

10 

17.32 

54 

1 

130 

680 

-4 

831 

495 

3 

993 

960 

7060 

GUAM 

LOCAL 

13 

18 

28.61 

144 

44 

5.37 

86 

-5 

068 

867 

3 

584 

334 

1 

458 

510 

7071 

JUPITER 

NAD27 

27 

1 

12.77 

279 

53 

12.31 

25 


976 

293 

-5 

601 

555 

2 

880 

061 

7072 

JUPITER 

NAD27 

27 

l 

13.17 

2 79 

53 

12.49 

26 


976 

297 

-5 

601 

548 

2 

880 

072 

7073 

JUPITER 

NAD27 

27 

1 

13.11 

279 

53 

12.72 

25 


976 

304 

-5 

601 

548 

2 

880 

070 

7074 

JUPITER 

NAD27 

27 

l 

13.33 

279 

53 

12.76 

26 


976 

304 

-5 

601 

545 

2 

880 

076 

7075 

SUDBURY 

NAD27 

46 

27 

20.99 

279 

3 

10.35 

281 


692 

646 

-4 

347 

227 

4 

600 

299 

7076 

KINGSTON 

NAD27 

18 

4 

31.98 

283 

11 

26.5 3 

486 

1 

384 

188 

-5 

905 

827 

1 

966 

368 

7077 

GREENBELT 

NAD27 

38 

59 

56.73 

283 

9 

37.31 

52 

1 

130 

090 

-4 

833 

198 

3 

992 

075 

7078 

WALLOPS ISLAND 

NAD27 

37 

51 

46.78 

284 

29 

26.94 

6 

1 

261 

610 

-4 

881 

513 

3 

893 

259 

7079 

CARNARVON 

AUSTR 

-24 

54 

26.91 

113 

43 

11.59 

30 

-2 

328 

468 

5 

299 

401 

-2 

669 

804 

INTERNATIONAL STATIONS 


















8002 

BOCHUM 

EUROP 

51 

25 

40.07 

7 

11 

37.49 

156 

3 

953 

851 


499 

049 

4 

963 

577 

8003 

BERLIN 

EUROP 

52 

30 

45.02 

13 

19 

42.22 

66 

3 

785 

313 


896 

791 

5 

037 

864 

8004 

WESENDORE 

EUROP 

52 

34 

57.65 

10 

30 

22.68 

76 ! 

3 

818 

786 


708 

204 

5 

042 

621 

8006 

BAMBERG 

* 

















8008 

UPPSALA 

EUROP 

59 

51 

55.68 

17 

35 

29.20 

26 

3 

060 

125 


970 

226 

5 

493 

108 

8009 

WIPPOLDER 

EUROP 

52 

0 

9.24 

4 

22 

21.23 

21 

3 

923 

485 


300 

006 

5 

003 

094 

8010 

l IMMERWALO 

EUROP 

46 

52 

40.30 

7 

27 

58.07 

900 

4 

331 

392 


567 

634 

4 

633 

236 

8011 

MALVERN 

EUROP 

52 

8 

39.13 

358 

1 

59.47 

109 

3 

920 

249 ! 


-134 

625 

5 

012 

850 

8013 

EDINBURGH 

EUROP 

55 

44 

4.47 

356 

46 

21.01 

287 

3 

593 

932 

-202 

662 

5 

248 

205 

8014 

ATHENS 

EUROP 

37 

59 

21.35 

23 

43 

58.06 

102 

4 

607 

800 

2 

025 

829 

3 

904 

631 

8015 

HAUTE PROVENCE 

EUROP 

43 

56 

1.14 

5 

42 

49.28 

639 

4 

578 

407 


458 

091 

4 

403 

307 

8016 

STRASBOURG 

ASTRO 

48 

35 

1.03 

7 

46 

6.45 

153 

4 

188 

582 


571 

415 

4 

760 

182 

8017 

ATHENS 

♦ 



- 














8019 

NICE 

EUROP 

43 

43 

36.50 

7 

18 

3.31 

369 

4 

579 

557 


586 

729 

4 

386 

539 

8021 

ST. MICHEL 

* 

















8022 

SALISBURY 

AUSTR 

-34 

43 

51.16 

138 

38 

45.59 

35 

-3 

939 

024 

3 

467 

101 

-3 

613 

403 

8030 

MEUDON 

EUROP 

48 

48 

25.35 

2 

13 

51.34 

155 

4 

205 



163 

841 

4 

776 

661 
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GEOCENTRIC COORDINATES | 

| NO. 

LOCATION 

DATUM 

LATITUDE 

LONGITUDE! E ) 
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INTERNATIONAL STATIONS 


















8031 

EO INBURGH 

EUROP 

55° 

44' 

4:47 

356° 

46' 

21.01 

287 

3 

593 

932 

_ 

-202 

662 

5 

248 

205 

0032 

H0H6NPE I SSENBERG 

EUROP 

47 

48 

8.28 

11 

1 

26.23 

941 

4 

213 

647 


820 

878 

4 

702 

924 

0033 

FRANKFURT 

EUROP 

50 

13 

14.26 

8 

43 

51.97 

176 

4 

041 

953 


620 

751 

4 

878 

756 

8034 

YPENBURG 

EUROP 

52 

2 

43.85 ' 

4 

2L 

40.95 

2 

3 

919 

776 


298 

952 

5 

006 

02 0 

0100 

BRAUNSCHWEIG 

♦ 

















S AO OPTICAL NETWORK 


















9001 

ORGAN PASS 

NAD27 

32 

25 

24.56 

253 

26 

51.17 

1650 

-I 

535 

726 

-5 

167 

147 

3 

400 

868 

9002 

OL I FANTSFONTE IN 

ARC 

-25 

57 

33.85 

28 

14 

53.91 

1544 

5 

056 

254 

2 

716 

631 

-2 

775 

468 

9003 

WGOMERA 

AUSTR 

-31 

6 

7.26 

136 

46 

58.70 

161 

-3 

983 

660 

3 

743 

134 

-3 

275 

678 

9004 

SAN FERNANDO 

EUROP 

36 

27 

51.37 

353 

47 

42.09 

-9 

5 

105 

682 

- 

-555 

103 

3 

769 

801 

9005 

TOKYO 

TOKYO 

35 

40 

11.08 

139 

32 

28.22 

60 

-3 

946 

555 

3 

365 

775 

3 

698 

152 

9006 

NA INI TAL 

EUROP 

29 

21 

38.97 

79 

27 

25.51 

1827 

1 

018 

270 

5 

471 

219 

3 

109 

759 

9007 

AREOUIPA 

SAD69 

-16 

27 

55.09 

268 

30 

26.81 

2486 

l 

942 

859 

-5 

804 

087 

-l 

796 

877 

9000 

SHIRAZ 

EUROP 

29 

38 

17.90 

52 

31 

11.80 

1552 

3 

376 

959 

4 

404 

112 

3 

136 

401 

9009 

CURACAO 

SAD69 

12 

5 

25.91 

291 

9 

46.08 

-2 

2 

251 

890 

-5 

816 

919 

1 

327 

201 

9010 

JUPITER 

NAD27 

27 

l 

12.88 

279 

53 

13.01 

27 


976 

312 

-5 

601 

551 

2 

880 

064 

9011 

VILLA DOLORES 

SAD69 

-31 

56 

33.23 

294 

53 

38.95 

611 

2 

280 

657 

-4 

914 

569 

-3 

355 

364 

9012 

MAUI 

OLDHW 

20 

42 

37.50 

203 

44 

24.08 

3034 

-5 

466 

119 

-2 

404 

014 

2 

242 

374 

9020 

DAKAR 

♦ 

















9021 

MOUNT HOPKINS 

NAD27 

31 

41 

2.67 

249 

7 

21.35 

2371 

-1 

936 

752 

-5 

077 

859 

3 

331 

739 

9022 

OLIFANTSFONTEIN 

♦ 

















9023 

WOOMERA 

AUSTR 

-31 

23 

30.82 

136 

52 

39.02 

140 

-3 

977 

648 

3 

725 

147 

-3 

303 

145 

9025 

DODAIRA 

TOKYO 

36 

0 

8.60 

139 

11 

43.18 

856 

-3 

910 

300 

3 

375 

837 

3 

728 

539 

9027 

AKEQUIPA 

SAD69 

-16 

27 

54.33 

288 

30 

26.63 

2484 

1 

942 

856 

-5 

804 

093 

-1 

796 

854 

9028 

ADDIS ABABA 

AOIND 

8 

44 

47.23 

38 

57 

30.48 

1895 

4 

903 

903 

3 

965 

220 


963 

656 

9029 

NATAL 

SA069 

-5 

55 

38.62 

324 

50 

8.66 

71 

5 

186 

539 

-3 

653 

858 

- 

-654 

282 

9030 

DIONYSUS 

EUROP 

38 

4 

46.57 

23 

56 

.13 

46 i 

4 

595 

291 

2 

039 

555 

3 

912 

751 

9031 

COMOOORO RIVAOAV 

SAD69 

-45 

53 

11.03 

292 

23 

12.22 

173 1 

1 

693 

870 

-4 

112 

339 

-4 

556 

607 

9039 

NATAL 

SA069 

-5 

55 

38.61 

324 

50 

9.48 

71 

5 

186 

553 

-3 

653 

837 

- 

-654 

282 

9049 

JUPITER 

NA027 

27 

1 

12.73 

279 

53 

12.64 

24 


976 

302 

-5 

601 

553 

2 

060 

059 

9050 

HARVARD 

NAD27 

42 

30 

20.97 

288 

26 

28.71 

193 1 

l 

489 

768 

-4 

467 

652 

4 

287 

121 

9051 

ATHENS 

EUROP 

37 

58 

40.31 

23 

46 

42.89 

180 j 

4 

606 

948 

2 

029 

849 

3 

903 

681 

9091 

DIONYSOS 

EUROP 

38 

4 

48.24 

23 

56 

1.61 

459 | 

4 

595 

246 

2 

039 

575 

3 

912 

790 

9119 

MT. JOHN 

LOCAL 

-43 

59 

20.15 

170 

27 

50.11 

1011 

-4 

533 

743 


761 

624 

-4 

407 

987 

9120 

SAN VITO 

* 

















9308 

SHIRAZ 

♦ 


















* INSUFFICIENT DATA NOVEMBER 1971 
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Ln 

nO 


POSITIONS ON LOCAL OR MAJOR DATUMS 


STATION 


GEODETIC COORDINATES 


GEOCENTRIC COORDINATES 


LOCATION 


LONGITUDE! E ) HIM) 


S AO OPTICAL NETWORK 


CURACAO * 

VILLA DOLORES LOCAL 

DIONYSOS EUROP 

COLD LAKE NAD27 

EDWARDS AFB NAD27 

HARESTUA EUROP 

JOHNSTON ISLAND JHSTN 
RIGA EUROP 

RIGA EUROP 

UZHGOROD * 


-31° 56' 36*53 
38 4 58.39 

54 44 33.86 

34 57 50.74 

60 12 40.38 

16 44 45.39 

56 56 54.98 

56 56 54.98 


294° 53' 391182 

23 56 5.80 

249 57 26.39 

242 5 11.58 

10 45 8.74 

190 29 5.59 

24 3 37.81 

24 3 37.81 


2 280 741 
4 595 027 

-1 264 826 
*2 449 975 

3 121 368 
-6 007 589 

3 183 998 
3 183 998 


-4 914 695 
2 039 589 
-3 467 044 
-4 624 572 

592 747 
-1 111 802 
1 421 638 
1 421 638 


-3 355 481 
3 913 035 
5 185 275 
3 634 851 

5 512 830 
1 825 951 
5 322 894 
5 322 894 


JUPITER 
MIRNY 
HELSINKI 
NAUKKAL 10 
ORGAN PASS 


NAD27 

♦ 

* 

* 

NAD27 


27 1 14.68 


279 53 13.81 


976 330 -5 601 522 


-1 535 726 -5 167 147 


2 880 113 


3 400 868 


OLIFANTSFONTEIN ARC 

AREQUIPA SAD69 

MOUNT HOPKINS NAD27 

NATAL SAD69 

DIONYSOS EUROP 


■16 27 

31 41 


57 33.85 

27 55.05 

41 2.87 

55 11.16 

4 46.16 


5 056 254 
1 942 821 
-1 936 750 
5 186 605 
4 595 298 


2 716 631 
-5 803 968 
-5 077 856 
-3 653 903 
2 039 555 


-2 775 468 
■l 796 839 
3 331 744 
-653 442 
3 912 739 


DIONYSOS 


4 595 252 2 039 571 


3 912 785 


♦ INSUFFICIENT DATA 


NOVEMBER 1971 
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Positions on Modified Mercury Datum 1968 
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POSITIONS ON MODIFIED MERCURY DATUM 1968 


STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES j 

| NO. 

LOCATION 

LATITUDE 

LONGITUDE < E ) 

HIM) 

X C M ) 

Y(M) 

ZIM) 

RIM) 

LATITUDE 

GODDARD R/RR STATIONS 























1021 

BLOSSOM POINT 

38° 25 

49U60 

282‘ 

>54 

48 • 84 

-30 

l 

118 

043 

-4 

876 

327 

3 

942 

976 

6 

369 

902 

38° 

14 

35':61 

1022 

FORT MYERS 

26 

32 

53.09 

278 

6 

4.02 

-20 


807 

865 

-5 

651 

992 

2 

833 

511 

6 

373 

887 

26 

23 

40.35 

1024 

WOOMERA 

-31 

23 

26.57 

136 

52 

14.96 

131 

-3 

977 

251 

3 

725 

647 

-3 

303 

027 

6 

372 

516 

-31 

13 

11.59 

1025 

UUITO 

-0 

37 

21.89 

281 

25 

15.54 

3597 

1 

263 

616 

-6 

255 

014 


-68 

898 

6 

381 

745 

-0 

37 

6.89 

1026 

LIMA 

-11 

46 

36.23 

282 

50 

59.18 

69 

1 

388 

822 

-6 

088 

439 

-1 

293 

252 

6* 

377 

336 

-11 

42 

.30 

1028 

SANTIAGO 

-33 

8 

58.47 

289 

19 

53.59 

736 

1 

769 

724 

-5 

044 

632 

-3 

468 

272 

6 

372 

530 

-32 

58 

25. 19 

1030 

GOLOSTONE 

35 

19 

47.84 

243 

5 

59.50 

890 

-2 

357 

232 

-4 

646 

331 

3 

668 

318 

6 

371 

929 

35 

8 

55.11 

1031 * 

JOHANNESBURG 

-25 

53 

.49 

27 

42 

29.49 

1530 

5 

084 

750 

2 

670 

481 

-2 

768 

129 

6 

375 

632 

-25 

43 

57.69 

1032 

ST. JOHN * $ 

47 

44 

28.99 

307 

16 

46.89 

81 

2 

602 

784 

-3 

419 

156 

4 

697 

660 

6 

366 

563 

47 

32 

59.31 

1033 

FAIRBANKS 

64 

52 

18.05 

212 

9 

37.12 

163 

-2 

299 

256 

-l 

445 

695 

5 

751 

812 

6 

360 

814 

64 

43 

24.34 

1034 

EAST GRAND FORKS 

48 

1 

21.02 

262 

59 

19.85 

220 

. 

-521 

697 

-4 

242 

053 

4 

718 

727 

6 

366 

598 

47 

49 

52.02 

1035 

WINKFIELO 

51 

26 

45.71 

359 

18 

6*66 

97 

3 

983 

118 


-46 

498 

4 

964 

712 

6 

365 

214 

51 

15 

30.05 

1036 

FAIRBANKS 

64 

58 

36.96 

212 

28 

30.83 

290 

-2 

2B2 

353 

-1 

452 

633 

5 

756 

900 

6 

360 

910 

64 

49 

44.89 

1037 

ROSMAN 

35 

12 

7.14 

277 

7 

41.31 

879 


647 

529 

-5 

177 

938 

3 

656 

717 

6 

371 

963 

35 

1 

15.45 

1038 

ORRORAL 

-35 

37 

33.64 

148 

57 

14.36 

950 

-4 

447 

459 

2 

677 

167 

-3 

695 

105 

6 

371 

885 

-35 

26 

38.56 

1042 

ROSMAN 

35 

12 

7.15 

277 

7 

41.01 

879 


647 

522 

-5 

177 

938 

3 

656 

717 

6 

371 

963 

35 

1 

15.46 

1043 

TANANARIVE 

* 




















1123 

TANANARIVE 

* 






















1126 

KOSMAN 

35 

11 

45.28 

277 

7 

26.23 

843 


647 

195 

-5 

178 

341 

3 

656 

146 

6 

371 

929 

35 

0 

53.64 

1128 

FAIRBANKS 

64 

58 

19.25 

212 

29 

12.35 

347 

-2 

282 

500 

-1 

453 

372 

5 

756 

719 

6 

360 

968 

64 

49 

27. 11 

1152 

CARNARVON 

-24 

54 

12.08 

113 

42 

58.99 

16 

-2 

328 

213 

5 

299 

698 

-2 

669 

382 

6 

374 

400 

-24 

45 

24.14 

DOPPLER SITES 























2008 

SAQ JOSE 0 CAMPO 

* 






















2011 

SAN MIGUEL 

* 






















2013 

MISAWA 

40 

43 

14.02 

141 

19 

52.99 

36 

-3 

779 

665 

3 

024 

685 

4 

138 

988 

6 

369 

130 

40 

31 

49.45 

2014 

ANCHORAGE 

61 

16 

59.88 

210 

10 

28.44 

66 

-2 

656 

166 

-1 

544 

359 

5 

570 

651 

6 

361 

802 

61 

7 

15. 10 

2017 

TAFUNA 

♦ 




















2016 

THULE 

76 

32 

20.91 

291 

13 

51.66 

17 


539 

369 

-l 

388 

347 

6 

181 

030 

6 

357 

953 

76 

27 

6.36 

2019 

MC MUROO STATION 

* 






















2020 

MAHE 

* 






















2100 

WAHIAWA 

21 

31 

15.20 

202 

0 

10.47 

379 

-5 

504 

130 

-2 

224 

138 

2 

325 

289 

6 

375 

673 

21 

23 

23.65 

2103 

LAS CRUCES 

32 

16 

44.04 

253 

14 

46.00 

1174 

-l 

556 

210 

-5 

169 

447 

3 

387 

255 

6 

373 

262 

32 

6 

19.59 

2106 

LASHAM 

51 

11 

8.88 

358 

58 

24.78 

219 

4 

005 

447 


-71 

765 

4 

946 

711 

6 

365 

431 

50 

59 

51.87 

2111 

HOWARO COUNTY 

39 

9 

47.76 

283 

6 

11.71 

110 

l 

122 

650 

-4 

823 

060 

4 

006 

467 

6 

369 

775 

38 

50 

29.93 

2112 

SMITHFIELD 

-34 

40 

27.89 

138 

39 

16.40 

33 

-3 

942 

211 

3 

468 

861 

-3 

608 

250 

6 

371 

302 

-34 

29 

40.54 


* DATUM SHIFTS NOT AVAILABLE NOVEMBER 1971 
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POSITIONS ON MODIFIED MERCURY DATUM 1968 


j station 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES | 

NO, 

LOCATION 

LATITUDE 

LONGITUDE ( E ) 

HIM) 

X ( M ) 

Y( M) 

Z( M) 

RIM) 

LATITUDE 

DOPPLER SITES 























2115 

PRETORIA 

-25° 

56 

48,93 

28° 

20 

5l':09 

1588 

5 

051 

977 

2 

725 

617 

-2 

774 

478 

6 

375 

672 

-25 c 

47 

45 1! 18 

2117 

TAFUNA 

** 






















2121 

SAN MIGUEL 

** 






















2203 

WALLOPS ISLAND 

37 

51 

51.32 

284 

29 

32.18 

-25 

1 

261 

678 

-4 

881 

262 

3 

893 

556 

6 

370 

112 

37 

40 

40.61 

2708 

WAKE 

* 






















2717 

MAHE 

* 






















2722 

ASCENSION 

♦ 






















2723 

COCOS 

* 






















2727 

TERCEIRA 

♦ 






















2738 

MOSES LAKE 

47 

11 

7.19 

240 

39 

* 

• 

r\j 

00 

343 

-2 

127 

818 

-3 

785 

84 5 

4 

656 

056 

6 

367 

031 

46 

59 

36.43 

2739 

SHEMYA 

52 

42 

56.75 

174 

6 

43.85 

68 

-3 

851 

516 


397 

188 

5 

051 

512 

6 

364 

7 24 

52 

31 

48.50 

2 741 

ORGAN PASS 

32 

25 

24.67 

253 

26 

49.78 

1626 

-1 

535 

724 

-5 

167 

014 

3 

401 

049 

6 

373 

666 

32 

14 

58.77 

2742 

BELTSVILLE 

39 

1 

39.40 

283 

10 

27.89 

14 

1 

130 

787 

-4 

830 

837 

3 

994 

719 

6 

369 

729 

38 

50 

22.24 

2744 

THURSDAY ISLAND 

-10 

35 

2.76 

142 

12 

40.32 

102 

-4 

955 

373 

3 

842 

230 

-l 

163 

838 

6 

377 

536 

-10 

30 

53.43 

2745 

STONEVILLE 

33 

25 

31.93 

269 

5 

9.91 

12 


-84 

993 

-5 

327 

966 

3 

493 

461 

6 

371 

712 

33 

14 

55.91 

2805 

CULGOORA 

-30 

18 

35.76 

149 

33 

40.13 

237 

-4 

751 

604 

2 

792 

082 

-3 

200 

210 

6 

372 

974 

-30 

8 

33.22 

2809 

INVERCARGILL 

* 






















2811 

MAUI 

20 

49 

26.40 

203 

32 

1.82 

35 

-5 

468 

COO 

-2 

381 

395 

2 

253 

212 

6 

375 

502 

20 

41 

47.26 

2812 

CATANIA 

37 

24 

34.78 

14 

55 

2.55 

59 

4 

901 

603 

1 

305 

808 

3 

853 

652 

6 

370 

359 

37 

13 

26.91 

2813 

DAKAR 

♦ 


















l 




2814 

CURACAO 

12 

5 

25.03 

291 

9 

43.86 

-17 

2 

251 

821 

-5 

816 

926 

1 

327 

171 

6 

377 

203 

12 

0 

42.19 

2815 

PARAMARIBO 

5 

26 

53.54 

304 

47 

41.32 

-17 

3 

623 

280 

-5 

214 

224 


601 

542 

6 

377 

942 

5 

24 

43.03 

2817 

MASHHAD 

36 

14 

26.56 

59 

37 

43.66 

991 

2 

604 

378 

4 

444 

171 

3 

750 

363 

6 

371 

708 

36 

3 

26.82 

2818 

TROMSO 

** 






















2820 

VILLA DOLORES 

** 


















i 




2821 

ZAMBOANGA 

* 






















2822 

FORT LAMY 

12 

7 

54.24 

15 

2 

6.08 

299 

6 

023 

415 

1 

617 

916 

l 

331 

720 

6 

377 

512 

12 

3 

10.50 

2830 

HOHENPEISSENBERG 

47 

48 

5.10 

11 

1 

26.15 

973 

4 

213 

549 


820 

857 

4 

702 

807 

6 

367 

432 

47 

36 

35.66 

2831 

SOCORRO 

* 






















2837 

NATAL 

-5 

54 

57.86 

324 

49 

55.99 

26 

5 

186 

375 

-3 

654 

219 

-653 

031 

6 

377 

951 

-5 

52 

36.31 

2840 

ADDIS ABABA 

8 

46 

13.86 

38 

59 

51.68 

1873 

4 

900 

774 

3 

968 

241 


966 

374 

6 

379 

530 

8 

42 

45.84 

2844 

QUITO 

-0 

5 

52.60 

281 

34 

47.81 

2715 

1 

280 

861 

-6 

250 

976 


-10 

835 

6 

380 

864 

-0 

5 

50.24 

2846 

EASTER ISLAND 

♦ 






















2847 

CERRO SOMBRERO 

♦ 






















2849 

CHRISTMAS ISLAND 

♦ 























♦ DATUM SHIFTS NOT AVAILABLE NOVEMBER 1971 

♦♦INSUFFICIENT DATA 
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POSITIONS ON MODIFIED MERCURY DATUM 1968 


| STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES 

| NO. 

LOCATION 

LAT I 

TUDE 

LONGI TUDE ( E ) 

HIM) 

X CM ) 

YIM) 

ZIM) 

RIM) 

LATITUDE 

1 PC-IOOO CAMERAS 























3022 

PAGO PAGO 

** 






















3106 

ANTIGUA 

17 c 

8 

55128 

298 c 

12 

39‘i3 3 

-33 

2 

881 

B54 

-5 

372 

174 

1 

868 

559 

6 

376 

272 

17° 

2' 

26':06 

3333 

GREENVILLE 

33 

28 

49.33 

268 

59 

48.37 

9 


-93 

239 

-5 

324 

472 

3 

498 

533 

6 

371 

689 

33 

18 

12.78 

3334 

STONEVILLE 

33 

25 

32.31 

269 

5 

10.56 

8 


-84 

976 

-5 

327 

956 

3 

493 

468 

6 

371 

707 

33 

14 

56.29 

3400 

COLORADO SPRINGS 

39 

0 

22.18 

255 

6 

58.74 

2162 

-1 

275 

192 

-4 

798 

020 

3 

994 

221 

6 

371 

884 

38 

49 

5.36 

3401 

BEDFORD 

42 

27 

17.26 

288 

43 

36.32 

54 

1 

513 

164 

-4 

463 

586 

4 

283 

059 

6 

368 

506 

42 

15 

47.57 

3402 

SEMMES 

30 

46 

50.00 

271 

44 

51.86 

42 


167 

273 

-5 

481 

977 

3 

245 

046 

6 

372 

627 

30 

36 

41.94 

3404 

SWAN ISLAND 

*♦ 






















3405 

GRAND TURK 

21 

25 

48.72 

288 

51 

14.82 

-34 

1 

919 

507 

-5 

621 

105 

2 

315 

793 

6 

375 

282 

21 

17 

58.74 

3406 

CURACAO 

12 

5 

25.68 

291 

9 

43.41 

-20 

2 

251 

806 

-5 

816 

924 

1 

327 

189 

6 

377 

199 

12 

.0 

42.83 

3407 

TRINIDAD 

10 

44 

34.72 

298 

23 

23.37 

213 

2 

979 

900 

-5 

513 

550 

1 

181 

129 

6 

377 

625 

10 

40 

21.83 

3413 

NATAL 

-5 

54 

57.68 

324 

49 

55.98 

22 

5 

186 

372 

-3 

654 

217 


-653 

025 

6 

377 

946 

-5 

52 

36.12 

3414 

BRASILIA 

** 






















3471 

ST. GEORGE 

32 

22 

58.83 

295 

19 

1.55 

12 

2 

305 

533 

-4 

873 

629 

3 

396 

390 

6 

372 

065 

32 

12 

33.19 

3476 

PARAMARIBO 

5 

26 

53.47 

304 

47 

42.08 

-20 

3 

623 

298 

-5 

214 

208 


601 

540 

6 

377 

939 

5 

24 

42.97 

3499 

QUITO 

-0 

5 

51.74 

281 

34 

46.81 

2710 

1 

280 

830 

-6 

250 

979 


-10 

808 

6 

380 

860 

-0 

5 

49.38 

3647 

DAUPHIN ISLAND 

30 

14 

48.95 

271 

55 

17.11 

-29 


184 

895 

-5 

511 

404 

3 

194 

045 

6 

372 

729 

30 

4 

47.14 

3640 

HUNTER AFB 

32 

0 

6.40 

278 

50 

46.53 

-21 


B32 

576 

-5 

349 

545 

3 

360 

597 

6 

372 

161 

31 

49 

44.76 

3649 

JUPITER 

27 

l 

15.93 

279 

53 

13.98 

-14 


976 

309 

-5 

601 

376 

2 

880 

300 

6 

373 

752 

26 

51 

56.38 

3657 

ABERDEEN 

39 

28 

18.88 

283 

55 

45.51 

-31 

1 

186 

814 

-4 

785 

195 

4 

032 

888 

6 

369 

522 

39 

16 

59.53 

3061 

HOMESTEAD 

25 

30 

26.03 

279 

36 

42.92 

-25 


961 

775 

-5 

679 

167 

2 

729 

891 

6 

374 

187 

25 

21 

28.78 

3903 

HERNDON 

38 

59 

32.30 

282 

40 

21.79 

133 

1 

089 

006 

-4 

843 

050 

3 

991 

748 

6 

369 

860 

38 

48 

15.34 

C-BAND 

RADAR AND OPTI- 























CAL CALIBRATION SITES 























4041 

CAPE KENNEDY 

28 

28 

53.73 

279 

25 

23.99 

-16 


918 

588 

-5 

534 

753 

3 

023 

525 

6 

373 

303 

28 

19 

14.15 

4042 

ASCENSION 

♦ 






















4050 

PRETORIA 

-25 

56 

36.94 

28 

21 

31.58 

1592 

5 

051 

587 

2 

726 

687 

-2 

774 

149 

6 

375 

677 

-25 

47 

33.25 

4060 

PATRICK AFB 

28 

13 

34.96 

279 

24 

1.99 

-15 


918 

582 

-5 

548 

371 

2 

998 

635 

6 

373 

383 

28 

3 

58.77 

4061 

ANTIGUA 

17 

8 

37.37 

298 

12 

26.25 

8 

2 

881 

608 

-5 

372 

534 

1 

868 

045 

6 

376 

313 

17 

2 

8.26 

4080 

ASCENSION 

* 






















4081 

GRAND TURK 

21 

27 

45.40 

288 

52 

4.09 

0 

1 

920 

435 

-5 

619 

435 

2 

319 

146 

6 

375 

308 

21 

19 

54.85 

4082 

MERRITT ISLAND 

20 

25 

28.87 

279 

20 

7.59 

-18 


910 

584 

-5 

539 

118 

3 

017 

979 

6 

373 

318 

28 

15 

50.04 

4143 

WHITE SANDS 

32 

21 

28.91 

253 

37 

48.44 

1205 

-1 

520 

213 

-5 

175 

284 

3 

394 

689 

6 

373 

267 

32 

11 

3.65 

4280 

VANDENBERG AFB 

34 

39 

56.64 

239 

25 

6.93 

77 

-2 

671 

854 

-4 

521 

206 

3 

607 

488 

6 

371 

348 

34 

29 

9.57 

4450 

BARKING SANDS 

22 

1 

19.53 

200 

13 

16.02 

-8 

-5 

550 

971 ; 

-2 

044 

683 

2 

376 

685 

6 

375 

157 

21 

53 

19.17 

4451 

JOHNSTON ISLAND 

16 

45 

31.39 

190 

29 

14.33 

17 

-6 

006 

922 

-1 

111 

941 

1 

827 

292 

6 

376 

403 

16 

39 

9.99 
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POSITIONS ON MODIFIED MERCURY DATUM 1968 


| STATION 

GEOoerr 

C COORDINATES 


geocentric COORDINATES 1 

NO* 

LOCATION 

LATITUDE 

LONGITUDE ( E ) 

HIM) 

X ( M ) 

YIM) 

— 

ZIM) 

RIM) 

LATITUDE 

OBAND 

RADAR AND OPTI- 























1 CAL CALIBRATION SITES 























4690 

ELY 

39° 1 8 

30*86 

244° 54 

47.81 

2794 

-2 

096 

148 

-4 

477 

498 

4 

020 

66 3 

6 

372 

406 

39 

0 7 

12.60 

4732 

WALLOPS ISLAND 

37 

52 

1*80 

284 

32 

57.77 

-30 

1 

266 

492 

-4 

879 

806 

3 

893 

808 

6 

370 

106 

37 

40 

51.08 

4733 

WALLOPS ISLAND 

37 

52 

1.81 

284 

32 

57.74 

-30 

1 

266 

491 

-4 

879 

806 

3 

893 

808 

6 

370 

106 

37 

40 

51.09 

4734 

EASTVILLE 

37 

20 

49.66 

284 

5 

48.22 

-36 

1 

236 

470 

-4 

923 

816 

3 

848 

078 

6 

370 

206 

37 

9 

42.18 

4735 

EASTVILLE 

37 

20 

49.66 

284 

5 

48.22 

-36 

1 

236 

478 

-4 

923 

816 

3 

848 

078 

6 

370 

286 

37 

9 

42.18 

4740 

BERMUDA 

32 

20 

52.66 

295 

20 

46.05 

-20 

2 

308 

8B1 

-4 

874 

316 

3 

393 

090 

6 

372 

045 

32 

10 

27.38 

4741 

TANANARIVE 

* 






















4742 

KAUAI 

22 

7 

24.16 

200 

20 

3.88 

1135 

-5 

543 

957 

-2 

054 

550 

2 

387 

509 

6 

376 

274 

21 

59 

22. 13 

4760 

BERMUOA 

32 

20 

52.16 

295 

20 

46.26 

-19 

2 

308 

890 

-4 

874 

322 

3 

393 

078 

6 

372 

046 

32 

10 

26.88 

4761 

CARNARVON 

-24 

53 

47.87 

113 

43 

1.82 

27 

-2 

328 

416 

5 

299 

96 3 

-2 

668 

711 

6 

374 

413 

-24 

45 

.04 

4840 

WALLOPS ISLAND 

37 

50 

28.40 

284 

30 

53.15 

-26 

1 

263 

987 

-4 

882 

284 

3 

891 

536 

6 

370 

119 

37 

39 

17.84 

4860 

WALLOPS ISLAND 

37 

51 

36.51 

204 

29 

26.01 

-23 

l 

261 

602 

-4 

881 

572 

3 

893 

196 

6 

370 

115 

37 

40 

25.83 

4946 

WOOMERA 

-30 

49 

7.50 

136 

50 

17.03 

127 

-3 

999 

014 

3 

750 

328 

-3 

248 

727 

6 

372 

700 

-30 

38 

59.00 

SECOR 

STATIONS 























5001 

HERNOON 

38 

59 

37.64 

282 

40 

17.30 

92 

1 

008 

871 

-4 

842 

942 

3 

991 

850 

6 

369 

819 

38 

48 

20.66 

5200 

SAN DIEGO 

32 

49 

13. 16 

242 

52 

8.04 

93 

-2 

446 

768 

-4 

775 

Oil 

3 

437 

290 

6 

371 

999 

32 

38 

43.07 

5201 

MOSES LAKE 

47 

11 

4.96 

240 

39 

46.34 

340 

-2 

127 

706 

-3 

705 

919 

4 

656 

007 

6 

367 

028 

46 

59 

34.20 

5333 

STONEVILLE 

33 

25 

32.70 

269 

5 

10.00 

7 


-04 

990 

-5 

327 

948 

3 

493 

478 

6 

371 

706 

33 

14 

56.68 

5401 

MOEN 

* 






















5402 

NDENI 

* 






















5403 

KUSAIE 

* 






















5404 

GIZO 

♦ 






















5405 

BETIO 

* 






















5406 

V I T I LEVU 

* 






















5407 

CANTON 

-2 

46 

44.30 

188 

16 

36.75 

-1 

-6 

304 

341 

-917 

105 

-307 

166 

6 

378 

099 

-2 

45 

37.44 

5408 

JOHNSTON ISLAND 

16 

43 

45.41 

190 

28 

44.16 

17 

-6 

008 

007 

-1 

111 

233 

1 

824 

172 

6 

376 

409 

16 

37 

24.61 

5410 

SANO 

* 






















5411 

MAUI 

20 

49 

25.38 

203 

32 

2.52 

35 

-5 

468 

002 

-2 

381 

418 

2 

253 

182 

6 

375 

503 

20 

41 

46.25 

5508 

WALLOPS ISLAND 

37 

51 

33.47 

284 

29 

22.68 

-25 

l 

261 

538 

-4 

881 

647 

3 

893 

121 

6 

3 70 

113 

37 

40 

22.79 

5648 

FT. STEWART 

31 

55 

18.94 

278 

26 

.39 

-4 


794 

701 

-5 

360 

055 

3 

353 

094 

6 

372 

204 

31 

44 

58. 16 

5649 

savannah 

32 

0 

4.57 

278 

50 

43.34 

-18 


832 

499 

-5 

349 

590 

3 

360 

551 

6 

372 

164 

31 

49 

42.94 

5712 

PARAMARIBO 

5 

26 

58.64 

304 

47 

42.86 

-17 

3 

623 

310 

-5 

214 

185 


601 

698 

6 

377 

942 

5 

24 

48.10 

5713 

TERCEIRA 

* 






















5715 

DAKAR 

♦ 
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POSITIONS ON MODIFIED MERCURY DATUM 1968 


STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES j 

NO • 

LOCATION 

LATITUDE 

LONGITUDE ( E ) 

HIM) 

X CM ) 

Y ( M ) 

Z(M) 

RIM) 

LATITUDE 

SECUR 

STATIONS 























5717 

FORT LAM V 

12° 

7' 

52': 65 

15° 

2' 

6 l i55 

300 

6 

023 

422 

l 

617 

933 

1 

331 

672 

6 

377 

513 

12° 

3 

8 i! 9 1 

5720 

ADDIS ABABA 

8 

46 

13.78 

38 

59 

51.59 

1872 

4 

900 

775 

3 

968 

239 


966 

372 

6 

379 

529 

8 

42 

45.76 

5721 

MASHHAD 

36 

14 

26.82 

59 

37 

40.80 

991 

2 

604 

438 

4 

444 

131 

3 

750 

370 

6 

371 

708 

36 

3 

27.09 

5723 

CHI ANG MAI 























5726 

ZAMBOANGA 

♦ * 






















5730 

WAKE 

♦ 






















5733 

CHRISTMAS ISLAND 

♦ 






















5734 

SHEMYA 

52 

42 

50.12 

174 

7 

30.28 

63 

-3 

851 

764 


396 

33 7 

5 

051 

384 

6 

364 

719 

52 

31 

41.86 

5735 

NATAL 

-5 

54 

57.68 

324 

49 

55.98 

25 

5 

186 

374 

-3 

654 

219 


-653 

026 

6 

377 

949 

-5 

52 

36.12 

5736 

ASCENSION 

♦ 






















5739 

TERCEIRA 

* 






















5742 

KOROR 

** 















, 







5744 

CATANIA 

37 

26 

36.83 

15 

2 

41.72 

42 

4 

896 

463 

1 

316 

119 

3 

856 

629 

6 

370 

330 

37 

15 

28.75 

5861 

HOMESTEAD 

25 

29 

22.51 

279 

37 

39.59 

-19 


963 

477 

-5 

679 

738 

2 

728 

129 

6 

374 

198 

25 

20 

25.53 

BC-4 

CAMERAS 























6001 

THULE 

♦ ♦ 






















600 2 

BELTSVILLE 

39 

1 

38.94 

283 

10 

27.59 

9 

1 

130 

781 

-4 

830 

843 

3 

994 

704 

6 

369 

723 

38 

50 

21.78 

6003 

MOSES LAKE 

47 

11 

6.18 

240 

39 

44.00 

339 

-2 

127 

815 

-3 

785 

870 

4 

656 

032 

6 

367 

028 

46 

59 

35.42 

6004 

SHEMYA 

52 

42 

50.12 

174 

7 

30.28 

60 

-3 

851 

763 


396 

337 

5 

051 

382 

6 

364 

717 

52 

31 

41.86 

6006 

TROMSO 

69 

39 

44.33 

18 

56 

25.23 

122 

2 

102 

958 


721 

658 

5 

958 

181 

6 

359 

492 

69 

32 

11.75 

6007 

TERCEIRA 

♦ 






















6008 

PARAMARIBO 

5 

26 

54.15 

304 

47 

40.69 

-20 

3 

623 

261 

-5 

214 

231 


601 

561 

6 

377 

939 

5 

24 

43.64 

6009 

QUITO 

-0 

5 

51.74 

281 

34 

46.81 

2711 

1 

280 

830 

-6 

250 

979 


-10 

808 

6 

380 

860 

-0 

5 

49.38 

6011 

MAUI 

20 

42 

26.95 

203 

44 

38.26 

3054 

-5 

466 

001 

-2 

404 

411 

2 

242 

217 

6 

378 

550 

20 

34 

50. 14 

6012 

WAKE 

♦ 






















6013 

KANOYA 

31 

23 

42.61 

130 

52 

17.55 

62 

-3 

565 

872 

4 

120 

689 

3 

303 

413 

6 

372 

445 

31 

13 

27.57 

6015 

MASHHAD 

36 

14 

25.95 

59 

37 

43.42 

987 

2 

604 

388 

4 

444 

175 

3 

750 

346 

6 

371 

705 

36 

3 

26.22 

6016 

CATANIA - 

37 

26 

38.63 

,15 

2 

44.08 

39 

4 

896 

413 

1 

316 

165 

3 

856 

672 

6 

370 

327 

37 

15 

30.55 

6019 

VILLA DOLORES 

♦ 















! 



i 




6020 

EASTER ISLAND 

* 






















6022 

TUTUILA 

* 






















6023 

THURSDAY ISLAND 

-10 

35 

4.65 

142 

12 

38.76 

109 

-4 

955 

341 

3 

842 

265 

-l 

163 

897 

6 

377 

543 

-10 

30 

55.31 

6031 

INVERCARGILL 

♦ 



















6032 

CAVERSHAM 

-31 

50 

26.18 

115 

58 

30.94 

-3 

-2 

375 

362 

4 

875 

556 

-3 

345 

438 

6 

372 

232 

-31 

40 

6.27 

6038 

SOCORRO 

♦ 
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POSITIONS ON MODIFIED MERCURY DATUM 1968 


[ STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES j 

NO • 

LOCATION 

LATITUOE 
; 1 

LONGITUDE ( E ) 
J 

H ( M ) 

X ( M ) 

YIM) 

Z(M) 



R ( M ) 

LATITUDE 

BOA 

CAMERAS 













- 










6039 

PITCAIRN 

♦ 










- 












60 AO 

COCOS ISLAND 

* 






















60A2 

ACDIS ABABA 

8° 

46' 

12*80 

CD 

59 

51':56 

1870 

4 

900 

777 

3 

968 

239 


966 

342 

6 

379 

526 

8° 

42 

44:78 

60 A3 

CERRO SOMBRERO 

* 






















60AA 

HEARD ISLAND 

♦ 






















60A5 

MAURITIUS 

*♦ 






















6CA7 

ZAMBOANGA 

** 






















6050 

PALMER STATION 

** 






















6051 

MAWSON STATION 

♦ 






















6052 

WILKES STATION 

♦ 






















6053 

MC MUROO STATION 

♦ 






















6055 

ASCENSION 

* 






















6059 

CHRISTMAS ISLAND 

♦ 






















6060 

CULGOORA 

-30 

18 

35.56 

149 

33 

o 

. 

o 

232 

-4 

751 

605 

2 

792 

078 

-3 

200 

203 

6 

372 

970 

-30 

8 

33.03 

6061 

SOUTH GEORGIA IS 

* 






















6063 

DAKAR 

♦ 






















606A 

FORT LAMY 

12 

7 

55.10 

15 

2 

6.55 

297 

6 

023 

404 

l 

617 

928 

1 

331 

745 

6 

377 

509 

12 

3 

11.35 

6065 

HOHENPEISSENBERG 

47 

48 

3.72 

11 

1 

25.22 

973 

4 

213 

584 


820 

845 

4 

702 

779 

6 

367 

433 

47 

36 

3*. 28 

6066 

WAKE 

* 






















6067 

NATAL 

-5 

55 

38.84 

324 

50 

00 

in 

. 

26 

5 

186 

421 

-3 

653 

928 

-654 

283 

6 

377 

949 

-5 

53 

17.02 

6066 

JOHANNESBURG 

*♦ 






















6069 

TRISTAN DA CUNHA 

* 






















6072 

CHIANG MAI 

** 






















6073 

CHAGGS 

** 






















6075 

MAHE 

♦ 






















1 SPECIAL OPTICAL NETWORK 























703A 

EAST GRAND FORKS 

48 

1 

21.02 

262 

59 

19.85 

220 

- 

521 

697 

-4 

242 

053 

4 

718 

727 

6 

366 

598 

47 

49 

52.02 

7036 

EDINBURG 

26 

22 

46.58 

261 

40 

7.63 

30 

- 

828 

482 

-5 

657 

459 

2 

816 

823 

6 

373 

987 

26 

13 

36.31 

7037 

COLUMBIA 

38 

53 

35.99 

267 

47 

41.14 

238 

- 

191 

279 

-4 

967 

284 

3 

983 

268 

6 

370 

001 

38 

42 

19.54 

7039 

BERMUDA 

32 

21 

49.16 

295 

20 

34.21 

-9 

2 

308 

207 

-4 

873 

616 

3 

394 

566 

6 

372 

051 

32 

11 

23.72 

70A0 

SAN JUAN 

18 

15 

28.64 

294 

0 

23.62 

16 

2 

465 

072 

-5 

534 

937 

1 

985 

529 

6 

376 

083 

18 

8 

37.61 

7042 

GREENBELT 

39 

1 

12.15 

283 

10 

20.60 

18 

1 

130 

737 

-4 

831 

395 

3 

994 

068 

6 

369 

735 

38 

49 

55.03 

70A3 

GREENBELT 

39 

l 

14.95 

283 

10 

20.58 

18 

1 

130 

725 

-4 

831 

342 

3 

994 

136 

6 

369 

735 

38 

49 

57.83 

70AA 

CLARKSVILLE 

38 

22 

12.49 

274 

21 

16.52 

149 


380 

187 

-4 

992 

702 

3 

937 

841 

6 

370 

103 

38 

10 

58.86 

70A5 

DENVER 

39 

38 

47.73 

255 

23 

38.93 

1767 

-1 

240 

467 

-4 

760 

234 

4 

048 

987 

6 

371 

255 

39 

27 

27.77 

7050 

GREENBELT 

39 

1 

13.61 

283 

10 

18.68 

19 

l 

130 

686 

-4 

831 

379 

3 

994 

104 

6 

369 

736 

38 

49 

56.49 


* DATUM SHIFTS NOT AVAILABLE 
♦♦INSUFFICIENT OATA 


NOVEMBER 1971 
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POSITIONS ON MODIFIED MERCURY DATUM 1968 


| STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES 

| NO. 

LOCATION 

LATITUDE 

LONGITUDE(E) 

HIM) 

X ( M ) 

Y(M> 

ZIM) 

RIM) 

LATITUDE 

SPECIAL OPTICAL NETWORK 























7051 

ROSMAN 

35 c 

‘11’ 

46. 82 

277 c 

7 

26" 24 

848 


647 

192 

-5 

178 

319 

3 

656 

188 

6 

371 

935 

35 c 

0 

55':i7 

7052 

WALLOPS ISLAND 

37 

51 

35.43 

284 

29 

24.11 

-30 

l 

261 

561 

-4 

881 

599 

3 

893 

166 

6 

370 

109 

37 

40 

24. 76 

7054 

CARNARVON 

-24 

54 

17.02 

113 

42 

57.95 

9 

-2 

328 

158 

5 

299 

646 

-2 

669 

518 

6 

374 

393 

-24 

45 

29.06 

7055 

MOUNT HOPKINS 

31 

41 

7.45 

249 

7 

18.76 

2329 

-1 

936 

738 

-5 

077 

632 

3 

332 

030 

6 

374 

616 

31 

30 

49.44 

7056 

MOUNT HOPKINS 

♦ * 






















7058 

ROMULUS 

42 

42 

4.61 

203 

10 

17.45 

201 

1 

069 

761 

-4 

571 

172 

4 

303 

321 

6 

368 

562 

42 

30 

34.41 

7059 

GREENBELT 

39 

1 

15.28 

283 

10 

17.96 

L 8 

1 

130 

662 

-4 

831 

350 

3 

994 

143 

6 

369 

735 

38 

49 

58.16 

7060 

GUAM 

* 






















7071 

JUPITER 

27 

1 

13.90 

279 

53 

12.57 

-15 


976 

275 

-5 

601 

410 

2 

880 

244 

6 

373 

751 

26 

51 

54.36 

7072 

JUPITER 

27 

1 

14.30 

279 

53 

12.74 

-14 


976 

279 

-5 

601 

403 

2 

880 

255 

6 

373 

751 

26 

51 

54.76 

7073 

JUPITER 

27 

1 

14.23 

279 

53 

12.98 

-15 


976 

286 

-5 

601 

403 

2 

880 

253 

6 

373 

751 

26 

51 

54.70 

7074 

JUPITER 

27 

l 

14.46 

279 

53 

13.02 

-14 


976 

286 

-5 

601 

400 

2 

080 

259 

6 

373 

751 

26 

51 

54.92 

7075 

SUDBURY 

46 

27 

20.71 

279 

3 

10.59 

243 


692 

628 

-4 

347 

001 

4 

600 

482 

6 

367 

204 

46 

15 

48.88 

7076 

KINGSTON 

18 

4 

34.49 

283 

11 

27.06 

438 

1 

384 

170 

-5 

905 

682 

1 

966 

551 

6 

376 

545 

17 

57 

47.03 

7077 

GREENBELT 

38 

59 

56.67 

283 

9 

37.95 

15 

1 

130 

072 

-4 

833 

053 

3 

992 

258 

6 

369 

7*0 

38 

48 

39.65 

7078 

WALLOPS ISLAND 

37 

51 

46.78 

284 

29 

27.71 

-31 

1 

261 

592 

-4 

881 

368 

3 

893 

442 

6 

370 

106 

37 

40 

36.09 

7079 

CARNARVON 

-24 

54 

24.03 

113 

43 

15.65 

1 

-2 

328 

573 

5 

299 

357 

-2 

669 

710 

6 

374 

385 

-24 

45 

36.04 

INTERNATIONAL STATIONS 























8002 

BOCHUM 

51 

25 

37.01 

7 

11 

32.68 

184 

3 

953 

770 


498 

945 

4 

963 

456 

6 

365 

307 

51 

14 

21.25 

8003 

BERLIN 

52 

30 

42.33 

13 

19 

37.84 

86 

3 

785 

232 


896 

687 1 

5 

037 

743 

6 

364 

8L6 

52 

19 

32.80 

8004 

WESENDORF 

52 

34 

54.86 

10 

30 

18.03 

99 

3 

818 

705 


708 

100 

5 

042 

500 

6 

364 

803 

52 

23 

45.77 

8006 

BAMBERG 

♦ * 






















8008 

UPPSALA 

59 

51 

54.10 

17 

35 

24.40 

34 

3 

060 

044 


970 

122 

5 

492 

987 

6 

362 

225 

59 

41 

51.64 

8009 

W I PPDLDER 

52 

0 

6.13 

4 

22 

16.12 

51 

3 

923 

404 


299 

902 

5 

002 

973 

6 

364 

965 

51 

48 

53.54 

8010 

ZIMMERWALD 

46 

52 

36.79 

7 

27 

53.70 

936 

4 

331 

311 


567 

530 

4 

633 

115 

6 

367 

739 

46 

41 

5.59 

8011 

MALVERN 

52 

8 

35.74 

358 

1 

53.86 

145 

3 

920 

168 

-134 

729 

5 

012 

729 

6 

365 

008 

51 

57 

24.00 

8013 

EDINBURGH 

55 

44 

1.43 

356 

46 

14.80 

318 

3 

593 

851 

-202 

766 

5 

248 

084 

6 

363 

904 

55 

33 

16.10 

8014 

ATHENS 

37 

59 

17.60 

23 

43 

55.49 

138 

4 

607 

719 

2 

025 

725 

3 

904 

510 

6 

370 

230 

37 

48 

6.18 

8015 

HAUTE PROVENCE 

43 

55 

57.30 

5 

42 

45.00 

682 

4 

578 

326 


457 

987 

4 

403 

186 

6 

368 

584 

43 

44 

25.32 

8016 

STRASBOURG 

* 






















8017 

ATHENS 

** 






















8019 

NICE 

43 

43 

32.70 

7 

17 

59.16 

411 

4 

579 

476 


586 

625 

4 

386 

418 

6 

368 

390 

43 

32 

.90 

8021 

ST. MICHEL 

*♦ 






















8022 

SALISBURY 

-34 

43 

47.62 

138 

38 

49.62 

32 

-3 

939 

129 

3 

467 

057 

-3 

613 

309 

6 

371 

281 

-34 

32 

59.79 

8030 

MEUOON 

48 

48 

21.82 

2 

13 

46.40 

193 

4 

205 

636 


163 

737 

4 

776 

540 

6 

366 

280 

48 

36 

55.01 


* OATUM SHIFTS NOT AVAILABLE 
•♦INSUFFICIENT DATA 


NOVEMBER 1971 
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POSITIONS ON MODIFIED MERCURY DATUM 1968 


J STATION 

GEODETIC COORDINATES 

GEOCENTRIC COORDINATES 

| NO. 

LOCATION 

LATITUDE 

LONG I TUDE ( E ) 

H ( M ) 

X ( M ) 

Y ( M ) 

Z ( M ) 

R ( M ) 

LATITUDE 

INTERNATIONAL STATIONS 























8031 

EDINBURGH 

55* 

3 44 

1.43 

356 

? 46 

14.80 

318 

3 

593 

851 


-202 

766 

5 

248 

084 

6 

363 

904 

55 

3 33 

i6:io 

8032 

HOHENPE ISSENBERG 

47 

48 

4.99 

11 

1 

22.07 

971 

4 

213 

567 


820 

774 

4 

702 

,803 

6 

367 

430 

47 

36 

35.55 

803 3 

FRANKFURT 

50 

13 

11.13 

8 

43 

47.40 

204 

4 

041 

872 


620 

647 

4 

878 

635 

6 

365 

769 

50 

l 

49.58 

8034 

YPENBURG 

52 

2 

40.74 

4 

21 

35.83 

32 

3 

919 

695 


298 

848 

5 

005 

899 

6 

364 

930 

51 

51 

28.40 

8100 

BRAUNSCHWEIG 

** 






















S AO OPTICAL NETWORK 























9001 

ORGAN PASS 

32 

25 

24.83 

253 

26 

48.93 

1623 

-i 

535 

744 

-5 

167 

002 

3 

401 

051 

6 

373 

662 

32 

14 

58.93 

9002 

OL I FAN T SFONTE IN 

-25 

57 

35.45 

28 

14 

55.53 

1552 

5 

056 

088 

2 

716 

593 

-2 

775 

751 

6 

375 

632 

-25 

48 

31.51 

9003 

WOOMERA 

-31 

6 

3.76 

136 

47 

2.62 

161 

-3 

983 

765 

3 

743 

090 

-3 

275 

584 

6 

372 

641 

-30 

55 

52.04 

9C04 

SAN FERNANDO 


27 

46.62 

353 

47 

37.59 

68 

5 

105 

601 

- 

-555 

207 

3 

769 

680 

6 

370 

707 

36 

16 

45.18 

9C05 

TOKYU 


40 

22.46 

139 

32 

17.82 

74 

-3 

946 

717 

3 

366 

257 

3 

698 

823 

6 

370 

993 

35 

29 

26.93 

9006 

NA INI TAL 


21 

34.79 

79 

27 

27.76 

1881 

1 

018 

189 

5 

471 

115 

3 

109 

638 

6 

374 

924 

29 

11 

44.06 

9007 

AREQUIP A 

-16 

27 

56.37 

288 

30 

24.35 

2493 

1 

942 

785 

-5 

804 

096 

-1 

796 

916 

6 

378 

938 

-16 

21 

41.04 

9008 

SHIRAZ 

29 

38 

13.97 

52 

31 

11.84 

1593 

3 

376 

878 

4 

404 

008 

3 

136 

280 

6 

374 

547 

29 

28 

19.74 

9009 

CURACAO 

MB 

5 

24.75 

291 

9 

43.69 

-18 

2 

251 

816 

-5 

816 

928 

1 

327 

162 

6 

377 

201 

12 

0 

41.90 

9010 

JUPITER 

27 

1 

14.01 

279 

53 

13.27 

-14 


976 

294 

-5 

601 

406 

2 

880 

247 

6 

373 

752 

26 

51 

54.47 

9011 

VILLA DOLORES 

-31 

56 

34.59 

294 

53 

36.25 

622 

2 

280 

583 

-4 

914 

578 

-3 

355 

403 

6 

372 

822 

-31 

46 

13.64 

9012 

MAUI 

20 

42 

25.89 

203 

44 

33.81 

3039 

-5 

466 

051 

-2 

404 

292 

2 

242 

181 

6 

378 

535 

20 

34 

49.09 

9020 

DAKAR 

** 






















9021 

MOUNT HOPKINS 

31 

41 

2.94 

249 

7 

18.75 

2347 

-l 

9 36 

770 

-5 

077 

714 

3 

331 

922 

6 

374 

634 

31 

30 

44.95 

9022 

OL I FA NT SFONTE IN 

♦ * 






















9023 

WOOMERA 

-31 

23 

27.32 

136 

52 

42.95 

140 

-3 

977 

753 

3 

725 

103 

-3 

303 

051 

6 

372 

524 

-31 

13 

12.34 

9025 

DODAIRA 

36 

0 

19.81 

139 

11 

32.84 

874 

-3 

910 

462 

3 

376 

319 

3 

729 

210 

6 

371 

675 

35 

49 

21.82 

9027 

AREQUIPA 

-16 

27 

55.62 

268 

30 

24.17 

2491 

1 

942 

782 

-5 

804 

102 

-1 

796 

893 

6 

378 

936 

-16 

21 

40.29 

9028 

ADDIS ABABA 

8 

44 

51.54 

38 

57 

32.87 

1886 

4 

903 

752 

3 

965 

192 


963 

876 

6 

379 

545 

8 

41 

24.04 

9029 

NATAL 

-5 

55 

40.04 

324 

50 

7.04 

30 

5 

186 

465 

-3 

653 

867 

-654 

321 

6 

377 

954 

-5 

53 

18.21 

9030 

DIONYSUS 

38 

4 

42.83 

23 

55 

57.58 

497 

4 

595 

210 

2 

039 

451 

3 

912 

630 

6 

370 

556 

37 

53 

30.92 

9031 

COMODORO RIVAOAV 

-45 

53 

12.25 

292 

23 

8.88 

195 

1 

693 

796 

-4 

112 

348 

-4 

556 

646 

6 

367 

368 

-45 

41 

39.90 

9039 

NATAL 

-5 

55 

40.03 

324 

50 

7.85 

30 

5 

186 

479 

-3 

653 

646 

-654 

321 

6 

377 

954 

-5 

53 

18.20 

9049 

JUPITER 

27 

1 

13.85 

279 

53 

12.90 

-16 


976 

284 

-5 

601 

408 

2 

880 

242 

6 

373 

750 

26 

51 

54.31 

9050 

HARVARD 

42 

30 

20.70 

288 

26 

29.97 

158 

1 

489 

750 

-4 

467 

507 

4 

287 

304 

6 

368 

591 

42 

18 

50.91 

9051 

ATHENS 

37 

58 

36.56 

23 

46 

40.33 

216 

4 

606 

867 

2 

029 

745 

3 

903 

560 

6 

370 

312 

37 

47 

25.22 

9091 

DIONYSOS 

38 

4 

44.50 

23 

55 

59.06 


4 

595 

165 

2 

039 

471 

3 

912 

669 

6 

370 

554 

37 

53 

32.58 

9119 

MT. JOHN 

* 






















9120 

SAN VITO 

** 






















9308 

SHIRAZ 

*♦ 























♦ DATUM SHIFTS NOT AVAILABLE 
♦♦INSUFFICIENT DATA 


NOVEMBER 1971 
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POSITIONS ON MODIFIED MERCURY DATUM 1968 


-vj 

VO 


STATION 


NO. LOCATION 


S AO OPTICAL NETWORK 


GEODETIC COORDINATES 


GEOCENTRIC COORDINATES 


LATITUDE 


LONGITUDE ( E ) H(M) 


X CM I 


Y(M) 


Z(M> 


R(M) 


LATITUDE 


9309 CURACAO 
9311 VILLA DOLORES 
9391 DIONYSOS 

9424 COLD LAKE 

9425 EDWAROS AFB 


** 

* 

38° 4 1 54 II 65 
54 44 33.36 
34 57 50.50 


2 3° 56 1 3U24 
249 57 22.67 
242 5 8.28 


493 
672 
74 5 


4 

594 

946 

2 

039 

485 

-l 

264 

844 

-3 

466 

899 

-2 

449 

993 

-4 

624 

427 


3 

912 

914 

6 

370 

551 

5 

185 

458 

6 

364 

605 

3 

635 

034 

6 

371 

912 


37°5 3 ' 42.72 
54 33 39.74 
34 47 .76 


9426 HAKESTUA 

9427 JOHNSTON ISLAND 

9428 RIGA 

9431 RIGA 

9432 UZHGOROD 


60 12 38.58 
16 44 39.12 
56 56 53.21 
56 56 53.21 

♦* 


10 45 3.09 

190 29 8.19 

24 3 34.14 

24 3 34.14 


594 

16 

9 

9 


3 121 287 
“6 007 408 
3 183 917 
3 183 917 


592 643 
-1 111 847 
1 421 534 
1 421 534 


5 

512 

709 

6 

362 

674 

1 

825 

753 

6 

376 

404 

5 

322 

773 

6 

363 

175 

5 

322 

773 

6 

363 

175 


60 2 40.35 
16 38 18.02 
56 46 19.09 
56 46 19.09 


9433 JUPITER 

9434 MIRNY 

9435 HELSINKI 

9436 NAUKKALIO 
9901 ORGAN PASS 


27 1 15.81 

** 

*♦ 

** 

32 25 24.83 


279 53 14.07 


253 26 48.93 


-14 


1622 


976 312 


-1 535 744 


-5 601 377 


-5 167 002 


2 880 296 


3 401 051 


6 373 752 
6 373 662 


26 51 56.26 


32 14 58.94 


9902 

9907 

9921 

9929 

9930 


OLIFANTSFONTEIN 
AREOUIPA 
MOUNT HOPKINS 
NATAL 
DIONYSOS 


-25 

57 

35i 

,45 

20 

14 

55, 

*53 

1552 

-16 

27 

56, 

,34 

288 

30 

24, 

,41 

2363 

31 

41 

3 , 

, 14 

249 

7 

18. 

.75 

2347 

-5 

55 

12, 

► 58 

324 

50 

7, 

.06 

23 

38 

4 

42, 

,42 

23 

55 

57. 

.44 

495 


5 056 088 
1 942 747 
-l 936 768 
5 186 531 
4 595 217 


2 

716 

593 

-5 

803 

977 

-5 

077 

711 

-3 

653 

912 

2 

039 

451 


-2 775 751 
-1 796 078 
3 331 927 
-653 481 
3 912 618 


375 

632 

-25 

48 

31. 

,52 

378 

808 

-16 

21 

41, 

,00 

374 

634 

31 

30 

45. 

,15 

377 

947 

-5 

52 

50. 

,93 

370 

554 

37 

53 

30, 

,50 


9991 DIONYSOS 


38 4 44.29 


23 55 58.83 


496 


4 595 171 


2 039 467 


3 912 664 


6 370 554 


37 53 32.37 


♦ DATUM SHIFTS NOT AVAILABLE 
♦♦INSUFFICIENT DATA 


NOVEMBER 1971 















Page intentionally left blank 



GEODETIC DATA SHEETS 
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EXPLANATORY NOTES FOR 
THE GEODETIC DATA SHEET 


The Geodetic Data Sheets provide a summary description of geodetic 
surveys performed and survey data gathered in positioning and orienting equip- 
ment at each observation site. This information is for site personnel in check- 
ing geodetic references, for operations and planning personnel in preparing, 
changing, or adding observation instruments at established stations, and for 
analysis personnel in assessing positional accuracies and future geodetic needs. 
More comprehensive records are maintained by the organizations responsible 
for the survey operations. 

The Geodetic Data Sheet describes the procedures and results of the 
local tie of the equipment to the geodetic datum. The sheet is intended to answer 
questions of date and reliability, and to provide direction for further inquiry, 
and to simplify efforts to improve the position. It should provide documentation 
for assessment of the accuracy of the connection to the datum. It may enable a 
facility to be moved with minimum re-survey research and expense by identify- 
ing fixed survey monuments at or near the site. It should aid in establishing the 
latest or most accurate information, thereby reducing the common problem of 
having contradictory positions without date or source. 

Explanatory notes for items on the Geodetic Data Sheets follow: 

Station Number and Name - The identification adopted by GSFC or NASA - 
Multi -Satellite Control Center for the station. "Station 11 in this 
directory refers to the fixed point of reference for a particular 
piece of equipment. If equipment is moved to a new position, even 
though at the same site, a new code name and number must be 
assigned. Different types of equipment occupying the same point 
have different numbers and names. These are based where possible 
on existing code designations. 

Other Codes - COSPAR, DoD, or other code designations to identify the 
same station in other descriptive systems. 

» 


83 


Location - Geographic name of station. When different names are used 
for a site they are given under General Notes. 

Equipment - Type of equipment used at this station. 

Agency - Participating organization responsible for the operation of the 
station. 

Point Referred to - Description of the exact point of reference for the 
geodetic data. Usually this is a fixed point as near the optical or 
electronic center of the equipment as convenient. For rotating 
systems this may be the center of rotation, intersection of axes, 
center of lower axis (offset X-Y mounts), center of gimbal ring 
(Baker-Nunn camera), etc. 

Geodetic Coordinates - The position is usually given on the datum of survey. 
If the position has been computed on a preferred datum these 
coordinates will usually be given. South latitudes are designated 
by a minus sign. All longitudes in the directory are positive east 
of Greenwich, unless west is specified. 

Astronomic Coordinates - Generally given only when the astronomic 

observation was made within a few hundred meters of the station. 
When an estimate of the deflection of the vertical is made from more 
distant astronomic observations, it is defined by the components in 
the meridian and the prime vertical, | and 7) . The line, "Based on" 
indicates the source of astro-data, designating the agency, date, 
and quality of the observation, and its approximate distance from 
the tracking station. 

Elevation Above Mean Sea Level - Height of reference point above geoid. 

Geoid Height - Height of geoid above ellipsoid, preferably derived from 
astronomic -geodetic studies. The source for this information is, 
given in the General Notes; a list of sources appears at the end of 
these explanatory notes. 

Height Above Ellipsoid - The algebraic sum of the two preceding numbers. 
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Azimuth Data - This provides space for listing astronomic and geodetic 
azimuths. Distance is the geodetic distance between points unless 
the slant range is specified. Azimuth here is the clockwise angle 
measured from North. 

Description of Surveys and General Notes - These notes include a brief 
description of the survey by which the position was established, 
including by whom and when. The relationship to the national 
geodetic net is described. A sketch showing the tie is usually in- 
cluded. The method by which the elevation was determined is 
indicated. In most cases more detailed survey information will 
be retained at the agency which performed the survey. 

Accuracy Assessment - The accuracy assessments to local control attempt 
only to indicate whether a one -meter criterion has been met. The 
precision of the surveys usually ranges from a few millimeters to 
nearly a meter, as reflected in the survey descriptions. The 
accuracy to datum origin is estimated by Simmons 1 Rule (section 2 ) 
as an approximation of the standard error that may be expected within 
a well-constructed datum. The assessment of the error to the vertical 
datum is the maximum error that should be expected between the 
elevation given and the geoid at that station, again with a one meter 
minimum standard. Inspection of the survey description will often 
show the error to be much smaller. 

References - Principal sources for the information on the sheet. 

Date - Date of compilation or last review of the data sheet. 

The agency responsible for the operation of each station was requested to 
furnish the information for the Geodetic Data Sheets. Appropriate information 
was also obtained from other sources for many of the stations as noted on the 
data sheets. Sources have included United States and foreign government 
agencies, international organizations, national surveying and space -communication 
groups, engineering contractors, surveying firms, and private individuals. In 
the United States the principal sources for information for the directory are: 
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National Ocean Survey, NOAA 

(formerly U.S. Coast and Geodetic Survey, ESSA) 

DoD GEOSAT Records Center, USATOPOCOM 

Physical Plant Engineering Branch, GSFC-NASA 

(formerly Field Facilities Branch, GSFC-NASA) 

Eastern Test Range, Patrick AF Base 

Western Test Range, Vandenberg AF Base 

U.S. Navy Oceanographic Office 

First Geodetic Survey Squadron (MAC)’, USAF 

Inter -American Geodetic Survey 

Jet Propulsion Laboratory 

Foreign Sources have included: 


Australia: 

Canada: 

F r anc e : 
Germany: 

Great Britain: 


Greece : 

Jap an: 

Madagascar : 
Netherlands : 
Norway: 

So. Africa: 

Sweden: 

Switzerland: 


Department of National Development, Division 
of National Mapping 

Dominion Geodesist, Ottawa 

National Center of Space Studies 

German Geodetic Research Institute 

German Research Institute for Air and Space Travel 

Directorate of Overseas Surveys 

Royal Radar Establishment 

Ordnance Survey of Great Britain 

National Technical University 

Radio Research Laboratories 

National Geographic Institute 

Geodetic Institute of the Technological University 
Geographic Survey 

National Institute for Telecommunications Research 
Institute of Geodesy 

Astronomical Institute of the University of Berne 


Observatories of Bochum (Germany), Meudon (France), Edinburgh 
(Great Britain), Strasbourg (France), Nice (France), Tokyo (Japan), and 
Naini Tal (India) have been additional sources for geodetic information. 
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Geoid heights given on the data sheets and used in the tabulations are 
taken from the following sources: 

Geoid Charts of North and Central America, Irene Fischer et al, 

Army Map Service Technical Report No. 62, October 1967. 

A Study of the Earth's Gravitational Field in the Australian Region, 

R. S. Mather et al, XV General Assembly IUGG, Moscow, August 1971. 

Geoid Chart of Area Conventionally Referred to Tokyo Datum, I. Fischer, 
Army Map Service Technical Report No. 67, p. 21, June 1968. 

The Astro-Geodetic Geoid in Europe and Connected Areas, G. Bomford, 
XV General Assembly IUGG, Moscow, August 1971. 

Geoid heights for stations on the South American Datum 1969 are 
furnished by USATOPOCOM (1971) on their Geodetic Summary for each 
station. Heights are referred to a zero geoid separation at station 
CHUA. 


Abbreviations and symbols used on geodetic data sheets are: 


Organizations, etc. 

AFB 

AFETR 

AFWTR 

AGU 

AMS 

ATS 

C&GS 

CE 

CNES 

COSPAR 

CSIRO 

DOS 

DSIF 

DSN 

ERTS 

ESLD 

FFB 

GSFC 

IAGS 

IGM 

IGN 

IUGG 


Air Force Base 

U.S. Air Force Eastern Test Range 
U.S. Air Force Western Test Range 
American Geophysical Union (National Committee 
of the U.S. for the IUGG) 

U.S. Army Map Service (now USATOPOCOM) 
Applications Technology Satellite 

U.S. Coast and Geodetic Survey (now National Ocean 
Survey) 

U.S. Corps of Engineers 

Centre National d 1 Etudes Spatiales (France) 

Committee for Space Research (International Council 
of Scientific Unions) 

Commonwealth Scientific and Industrial Organization 
(Australia) 

Directorate of Overseas Surveys (Great Britain) 

Deep Space Instrumentation Facility, JPL (now DSN) 
Deep Space Network (JPL) 

Earth Resources Technology Satellite 
Engineering Survey Liaison Detachment (1381st) 

Field Facilities Branch (now Physical Plant Engineering 
Branch), GSFC 

Goddard Space Flight Center (Greenbelt, Maryland) 

Inter -American Geodetic Survey 

Instituto Geografica Militar 

Institut Geographique National (France) 

International Union of Geodesy and Geophysics 
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JPL 

Jet Propulsion Laboratory (California Institute of 
Technology) 

NAVOCEANO 

U.S. Naval Oceanographic Office 

NGP 

NASA Geodetic Satellites Program 

NGSP 

National Geodetic Satellite Program 

NOS 

National Ocean Survey (formerly C&GS) 

NTTF 

Network Training and Test Facility (GSFC) 

OSGB 

Ordnance Survey of Great Britain 

PMR 

U.S. Navy Pacific Missile Range 

RASC 

Royal Australian Survey Corps 

RE 

Royal Engineers 

SAO 

Smithsonian Astrophysical Observatory 

USAF 

U. S. Air Force 

USATOPOCOM 

U.S. Army Topographic Command (formerly AMS) 

USED 

U.S. Engineer Department (Corps of Engineers) 

USGS 

U.S. Geological Survey 

USNOO 

U.S. Naval Oceanographic Office 

WEST 

West European Satellite Triangulation Program 

WSMR 

U.S. Army White Sands Missile Range (New Mexico) 

Equipment 

* 

B-N 

Baker -Nunn camera 

MOTS 

Minitrack Optical Tracking System 

R/RR 

Range and Range -Rate 

SECOR 

Sequential Collation of Range (TOPOCOM) 

STADAN 

Satellite Tracking and Data Acquisition Network 
(now in NASA Network Facilities - GSFC) 

VHF 

Very High Frequency 

Sea Level Datums 

SLD 1929 

Sea Level Datum of 1929 (USA) 

NAP 

Nederlands Algemeen Peil (Amsterdam) 

NN 

Normal Null (Germany) 

P. du N. 

Pierre du Niton (Switzerland) 

N.g.d.F. 

Nivellement general de France 

N. g.d. M. 

Nivellement general de Madagascar 

Newlyn 

British Ordnance vertical survey datum 

Geodetic Terms 

A-G 

astronomic minus geodetic 

Az Mk 

azimuth mark 

BM 

bench mark (an elevation station) 

IGY 

International Geophysical Year 

MSL 

mean sea level 

obs 

observation, observatory 

PE 

probable error 

PV 

prime vertical 

RM 

reference mark 

S/R 

slant range 

TBM 

temporary bench mark 
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Symbols 


i, «5 g 
^ A 

X G 

X A 

A 

§ 


T) 


geodetic latitude 
astronomic latitude 
geodetic longitude (east) 
astronomic longitude (east) 
triangulation station 

deflection in the meridian, plus if astronomic 
position is north of geodetic 

deflection in the prime vertical, plus 
if astronomic position is east of geodetic 
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MOTS 40 Cameras 1000 
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Minitrack stations provide tracking data for satellites but are not used 
for precise measurements, The MOTS cameras are, however, part of a 
precise geodetic network. NGSP code names and numbers for the two types 
of equipment are different, although the space coordinates of their centers 
are identical. For the following stations the position of the center of the 
Minitrack ground screen is the same as the center of the MOTS camera axis. 
Separate data sheets for these* Minitrack stations are not included in this 
volume; the information will be found on the sheet for the corresponding MOTS 
station. 


MINITRACK 

MOTS 


LOCATION 

No. 

Name 

No. 

Name 


1001 

B POINT 

1021 

1BPOIN 

Blossom Point, Md. 

1003 

FTMYRS 

1022 

IF TMYR 

Fort Myers, Florida 

1005 

QUITOE 

1025 

1QUITO 

Quito, Ecuador 

1006 

LIMAPU 

1026 

1 LIMAP 

Lima, Peru 

1008 

SNTAGO 

1028 

1 SAT AG 

Santiago, Chile 

1012 

NEWFLD 

1032 

1NEWFL 

St. John's, Newfoundland 

1013 

COLEGE 

1033 

1COLEG 

Fairbanks, Alaska 

1014 

GFORKS 

7034 

1GFORK 

East Grand Forks, Minn. 

1015 

WNKFLD 

1035 

1WNKFL 

Winkfield, England 

1016 

JOBURG 

1031 

1JOBUR 

Johannesburg, RSA 

1017 

MOJAVE 

1030 

1MOJAV 

Goldstone, Calif. 

1018 

OOMERA 

1024 

lOOMER 

Woomera, Australia 

1121 

ORORAL 

1038 

lORORL 

Orroral, Australia 

1023 

TAN AN A 

1043 

1 T ANAN 

Tananarive, Madagascar 


Four Goddard Range and Range Rate Stations are assigned NGSP 
numbers. Data sheets for these stations will be found in Volume I. 


NGSP 


VOLUME I 

LOCATION 


No. 

Code 

No. 



1123 

TANANR 

GRR 4S 

Tananarive 

, Madagascar 

1 126 

ROSRAN 

GRR 2S 

Rosman, North Carolina 

1128 

ULASKR 

GRR IS 

Fairbanks, 

Alaska 

1152 

CARVON 

GRR 5 S 

Carnarvon, 

Australia 


Station No. 1Q21 


GEODETIC DATA SHEET 


COSPAR 


Code Name 1BP0IN 


GEODETIC SATELLITE OBSERVATION STATION 


Loca {j on Blossom Point, Maryland 

( 

Ag ency NASA-Goddard Space Flight Center 


Equipment 


MOTS 40 camera 


Point referred to. 


center of camera axis 


Latitude. 


Longitude (E) . 


GEODETIC COORDINATES 

38° 25' 497628 

282 54 48.225 


NAD 1927 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Based on. 


Elevation 

above mean , 
sea level — 5 • 7 6_ 


Geoid 

height + 1 meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Astronomic 

Laplace 

Geodetic 


A BLOSSOM 
' A BLOSSOM" 
A BLOSSOM 


AZIMUTH DATA 


Azimuth mark 
Azimuth mark 
A DIGGS 


DISTANCE 

meters 


6998.21 


AZIMUTH 
FROM NORTH 

20° 36' 21776 

20" 36 17 . 10 
228 12 05.91 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by C&GS 1956. Monument NRL CENTER POINT 1956 (1.23 m directly below 
camera axis) was set from first-order C&GS station BLOSSOM (500 feet away). 

A BLOSSOM was set by first-order triangulation from C&GS stations HILLTOP, 
HICKEY and DIGGS. 

AHILLTOP 1934 

Elevation by AMS third-order levels / \\. N 

to USED BM 1460, about two miles south / \ X. | 

of the Minitrack center. / \ \ 


Geoid height from AMS A-G geoid con- 
tour map 1967 * 


\ONRL ^ 
VTcen. PT. 

BLOSSOM 


HICKEY 


fiatf July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal less than 1 me ters 
Vertical less than 1 meter$ 


To Datum Origin 


meters 

meters 


REFERENCES 

Vanguard Positions, AMS report (un- 
dated). 
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Station No. __1022 


GEODETIC DATA SHEET 


COSPAR 


Code Name .. 1FTMYR 


GEODETIC SATELLITE OBSERVATION STATION 


Location Fort Myers , Florida 


Agency NASA-Goddard Space Flight Center 


Equipment MOTS kO camera 


Point referred to - 


center of camera axis 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Latitude. 


278 08 03.926 


>b"21 ± o'.': 


NAD 1921 


Elevation 
above mean 
sea level 


Longitude (E) 278 08 09-63 i 0.63 

Based nn - second-order obs . AMS 1959 at 
station 


Geoid 

height + 18 meters 


Height 
above 
ellipsoid . 


. meters 


ASTRONOMIC 
OR GEODETIC 

Astronomic 

Lanlace 


A MYERS CENTER 
A MYERS CENTER 


AZIMUTH DATA 


Azimuth mark 
Azimuth mark 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 

3lH° 17' 29 1 . 12 
31b 17 28.36 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by Army Map Service, September, 1959* 

Position of station MYERS CENTER, directly under the camera center, was esta- 
blished by third-order traverse from A TROWBRIDGE (C&GS first-order 193^) to 
ABEAM (C&GS second-order 1955) > a distance of 8200 m. Azimuth closure from Pol- 
aris observation at A TROWBRIDGE to C&GS azimuth at A BEAM was 20 seconds, linear 
error 0.1 m, closure ratio 1:103,000. w 

Elevation of survey station (3.58m) was esta- rse 


blished by AMS ( fourth- order ) . 

The center monument is a CE disk stamped 
A MYERS CENTER AMS 1959. It is flush with 
the concrete platform. The camera axis is 
1.23 m above the center monument. Azimuth 
mark is CE disk in concrete five inches above 
ground. 

Sixteen additional orientation monuments 
were set by AMS at this time. 

Geoid height from AMS A-G geoid contour 
map 1967 . 


BEAMA— 



TROWBRIDGE 


y MYERS CENTER 
AMS 1959 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal °-3 meters 

Vertical ? meters 


To Datum Origin 

6 

2 


meters 

meters' 


REFERENCES. Geodetic and Astronomic Posi- 
tions for NASA Satellite Tracking Stations, 
AMS 9/63. 
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100MER 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


other COSPAR 
Codes 


Woomera, Australia 

NASA-Goddard Space Flight Center 


Equipment MOTS 40 camera 


Point referred to. 


center of camera axis 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (El- 


- 31° 

23' 

30'.' 069 

1 

- 31° 

23' 

28 '.'4 

136 

52 

11.022 

Longitude (E) — 

136 

52 

11.0 


Austral i an Geodetic 


Elevation 
above mean 

sea level — 1 • Q t 


ASTRONOMIC 
OR GEODETIC 

Astronomic 

Laplace 

Geodetic 





AZIMUTH DATA 

DISTANCE 



FROM 

TO 

meters 

l_A 

THE 

KNOLL 

, A CAMPBELL RISE 

1 


THE 

KNOLL 

A CAMPBELL RISE 


A 

THE 

KNOLL 

A CAMPBELL RISE 

■ 


Based nn second-order obs. 1963 by Div. of 
Nat. Mapping 650 m from camera at A E 148 
Height 

n above 1 op 

: 1 meters ellipsoid meters 


AZIMUTH 
FROM NORTH 


85° 

36' 

28V96 

85 

36 

28.29 

85 

36 

27.23 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

This station was moved to Orroral (see Station No. 1038) in 1966. 

Survey performed by Dept, of Interior Survey Section, Woomera 1960. 

Station is also referred to as "Island Lagoon." 

Based on stations BERNARD and LUCAS of first-order tri angulation chain of the 
Australian Army Survey, station VANGUARD was set by a braced quadrilateral to 
first-order standards. A VANGUARD to E 179 was observed to first-order standards, 
the distance measured by Tell urometer. 

Permanent survey marks (brass plugs in concrete) for the Mini track system were 
set by precise invar chaining and angle observation. Azimuth is based on repeated 
astro-azimuth observations from E 179 to VANGUARD and E 182. 


Station NASA CENTRE, at the 
center of the Mini track array, 
is 1.71 m below the center of 
the camera axis. It is 6.40 m 
south of a 179 on the astro- 
nomic meridian to the azimuth 
mark, A E 182. 

MSL at Port Augusta is dubious. 
Standard error of local levels is 
about 0.3 m. Geoid height from 
Mather et al , IUGG Moscow 1971. 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal 1 meters 2 n 

Vertical < 1 meters ? r 


BERNARD 


VANGUARD 



meters 

meters 


^EXPLORER 

pATF September 1971 


REFERENCES 

Geodetic Information for Space Tracking 
Stations in Australia, Div. of Nat. Mapping 
August 1969 
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Station No. 1-025 


Code Name 1QUIT0 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


COSPAR 


ocation Quito, Ecuador 

Agency NASA-Goddard Space Flight Center 


Equipment 


MOTS 40 camera 


Point referred to. 


center of camera axes 

(coincident with center of Minitrack - NGSP 1005! 


GEODETIC COORDINATES 


Latitude - 00° 3T 207621 

Longitude (E) 28l 25 17.939 


South American 1969 


Elevation 

above mean naco. c 

sea level 22 b °- 6 


Latitude. 


Longitude (E) 


ASTRONOMIC COORDINATES 

- 00° 37' 20" 4 1 ± OVlO 

281 25 10.06 ± 0.16 


Based on. 


+ 24.3 


first-order obs. TAGS 1956 at 
station 

Height 

above 

ellipsoid 3593 me 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


A MINITRACK 


AZIMUTH DATA 


A RUMINAHUI 


DISTANCE 

meters 

7122. Ho4 


AZIMUTH 
FROM NORTH 

0 05 1 Oh"h 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by IAGS and IGM Ecuador in 1957 • 

Position of mon. MINITRACK was fixed by first-order triangulation from first- 
order stations of the IGM- IAGS triangulation network of Ecuador. A center-point 
figure was formed from stations C0RAZ0N, RUMINAHUI, QUINDANDA, and AMI GRANDE; l6 
directions were observed for each station with a Wild T-3. 

Elevation, determined by vertical angles from cORAZON 
trig elevations of the four base stations, is 

within one meter with respect to local control, / — ^__RUMINAHUI 

and within two meters referred to mean sea level. / 

Station and azimuth mark are marked by I I 

IAGS bronze disks in concrete blocks flush / N 

with ground, stamped "MINITRACK ECUADOR / MINITRACK^^^C 1 | 

1956" and "MINITRACK AZIMUTH 1956 ECUADOR" / 

respectively. Camera center is 1.21 m j /y' I 

above center monument MINITRACK. / ^y^ I 

Geoid height from CHUA base, T0P0C0M 1971- 


QUINDANDA 


AMI GRANDE 


September 1971 


ACCURACY ASSESSMENT 

To Local Control 

Mnri7nntQl 0*3 rru 


REFERENCES 


Horizontal 
Vertical __ 


To Datum Origin 

8 


Geodetic Report and Summary, 
USAT0P0C0M May 1971. 


meters 


meters 
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Station No. 

_ 1026 

GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 

Equipment 

Other COSPAR 

Codes 

MOTS 40 camera 

6 

Code Name_ 
{location 

1 L IMAP 
Lima, Peru 


Agency 

NASA-Goddard 

Space Fliqht Center 




Point referred to center of camera axes 

(coincident with center of Mini track - NGSP 1006) 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 


Latitude 

- 11° 46' 34 '.'982 

latitude - 11° 46' 44 '.'49 ± 0 '.'07 . 

Longitude (E) _ 

282 51 01.627 

Longitude (F) 282 50 27.76 ± 0.12 

Datum. 

South American 1969 

Based nn first-order IAGS obs. 1956 at 

Elevation 
above mean 
sea level — 

49 • 9 meters 

station 

Height 

Geoid above . 

height + 9.3 meters ellipsoid 59 meters 


AZIMUTH DATA 


ASTRONOMIC 
OR GEODETIC 

FROM 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 

Geodetic 

A VANGUARD 

A PAREDES 

. 6893.930 

115° 04' 51 V61 

Astronomic 

A VANGUARD 

A PAREDES 


115 04 58.52 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


N 

I 


Surveys performed by IAGS and IGM Peru 1956. 

Position of center monument VANGUARD was 
fixed by first-order tri angulation from first- 
order stations of IGM- IAGS triangulation network 
of Peru. From base stations CO. CANARIO and 
PIEDRAS GORDAS 16 directions were observed with 
a Wild T-3 at each station for two quadrilaterals. 

Mark for station was cross in nail-head in 
wooden stake, to be replaced by permanent mark 
after construction. Four reference marks (IAGS 
bronze discs) were set 5 to 12 m from VANGUARD. 

Elevation was determined by vertical angles 
from trigonometric elevations of the base 
stations. The camera axis is 1.21 m above the 
center monument. 

Geoid height from CHUA base, T0P0C0M 1971. 


CO. CANARIO 



PIEDRAS 

GORDAS 


ACCURACY ASSESSMENT 


REFERENCES 


nflTF September 1971 


To Local Control 

Horizontal f_J 

Vertical 


To Datum Origin 

meters Z meters 

2 

meters meters 


Geodetic Information Report and 
Summary, USAT0P0C0M May 1971. 
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Station No. _ 1028 
Code Name _ 1SATAG 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other COSPAR 
Codes 


location . 


Agency . 


Santiago, Chile 

NASA-Goddard Space Flight Center 


Equipment 


MOTS 40 camera 


Point referred to center of camera axis 

(coincident with center of Mi ni track-NGSP 1008) 


Latitude. 


GEODETIC COORDINATES 

- 33° 08 ‘ 57V 242 


Latitude. 


ASTRONOMIC COORDINATES 

- 33° 09' 07V87 ± 0 V 1 Q 


Longitude (E). 


Elevation 
above mean 
sea level . 


289 19 56.402 


Longitude (E). 


289 19 31 .99 ± 0.10 


South American 1969 Based on first-order obs. IAGS 1956 at 

station 


693.4 


+26.2 


meters 


Height 

above 79n 

ellipsoid L £U . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Astronomic 


A PELDEHUE 
A PELDEHUE 


AZIMUTH DATA 


Azimuth mark , 

I Azimuth mark | 


DISTANCE 

meters 

1000 ± 


AZIMUTH 
FROM NORTH 


324 08' 24.1 

| 324 08 38.37 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by IAGS and IGM Chile, 1956. 

The position of the center monument PELDEHUE, directly below the center of the 
camera axis, was fixed by first-order triangulation from three first-order IGM- IAGS 
tri angulation stations, R0BLE ALTO, LOS ROBLES and C0BRE DE CHACABUC0. Sixteen 
directions were observed at each station with a Wild T-3. n 

Elevation was determined by vertical t 

angles from three horizontal control stations. _ c cobre de 

The camera axis is 1.23 m above the center L a 0BLES chac^ buco 

mon. . — T 

Station is marked by IGM bronze disk in top 
of concrete block, and is stamped "PELDEHUE / 

1956." IGM bronze plugs in concrete blocks / 

were set about 28 m distant at the cardinal 
points, and as a subsurface mark. yy^ 

Geoid height from CHUA base, USAT0P0C0M — ' — ''peldehue 

1971. 

ROBLE ALTO 


COBRE DE 
CHACABUCO 


PELDEHUE 


September 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0 • 43 p 

Vertical _ ^ ^ 


meters 


To Datum Origin 

7 

2 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary, USAT0P0C0M August 1971. 
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Station No 1030 


Code Name 1M0JAV 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other CQSPAR 
Codes 


Locate Goldstone, California 

Agency NASA-Goddard Space Flight Center 


Equipment 


MOTS 40 


Point referred to. 


center of camera axis 


Latitude. 


Longitude (E). 


GEODETIC COORDINATES 

35° 19' 48V088 

243 0 6 02.730 


NAD 1927 


ASTRONOMIC COORDINATES 


Latitude . 


Longitude (E) . 


Based on. 


Elevation 
above mean 

sea level t± 


Geoid 

height ~ 22 — meters 


Height 

a bove 

ellipsoid 907. 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


A LAKE 


AZIMUTH DATA 


DISTANCE 

meters 


Azimuth mark . 3530.55 


AZIMUTH 
FROM NORTH 


197° 27* 21702 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by AMS for NASA in i960. 

Station LAKE, directly under the camera, was established from LEACH (C&GS 
first-order 1926) with azimuth from TIEF0RT and PILOT (both C&GS first-order 
1926). Three- sides of triangle to LAKE and LAKE Azimuth Mark were measured 
by Tellurometer (28 fine readings). Sixteen direc- 
tions were observed for each angle with a Wild T-3. LEACH 

Eighteen additional alignment markers were set. a > 

All azimuths are within two seconds of accuracy, ’ 

and positions within 1:75*000 (AMS). 

Elevation of LAKE was determined by vertical 
angles from trig, elevation of LEACH with p.e. less / 

than one meter. / | 

Station is marked by C of E disc stamped "LAKE", 
set in 8-inch diameter concrete post flush with 
ground. 

The camera center is 1.71 meters above the cen- / A l ake 

ter monument. 1/ 

Geoid height from AMS A-G geoid contour map 1967. ALAKE (Az.Mk.) 


DATE Jul3 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal less __ than 1 meters 
Vertical less than 1 me ( ers 


To Datum Origin 


meters 

meters 


REFERENCES Geodetic and Astronomic Posi- 
tions for NASA Satellite Tracking Stations, 
AMS 9/63. 
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Station No 10 3jL 

Code Name 1JOBUR 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other C0SPAE 
Codes 


Location Johannesburg, Republic of South Africa 
Agency NASA-Goddard Space Flight Center 


Equipment . 


MOTS 40 camera 


Point referred to. 


center of camera axis 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

- 25° 52' 587862 


Longitude (E). 

27 42 27.931 


Datum. 

Cape (Arc) 


Elevation 

above mean 

1522.3 meters 

Geoid 

sea level _ 

heieht- 


Latitude . 


Longitude (E) . 


Based on. 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Astronomic 


FROM 

CENTRE MON. 
CENTRE MON. 


AZIMUTH DATA 

TO 

A N 372 
A N 372 


DISTANCE 

meters 

113.60 


AZIMUTH 
FROM NORTH 

0° O' 0" 

0 0 01 + 2 " 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by I. B. Watt, LS., 1961 for Nat. Inst, for Telecom. Research. 
Position was fixed by precise chaining from monuments N 372 and S 372. 

These were fixed by intersection from 

one secondary ( KAFFIRSKRAAL ) and four BRIT 

tertiary stations of the basic Trig 

Survey net, and an additional point, / \ N 

E STATION . This survey is directly Zr^KAFFlRSKRAAL / \ * 

connected with surveys for adjacent / \ 

Deep Space stations of NASA-JPL. / \ 

Elevation was determined by ver- M , 7C) ^X. L CTA tiam \ 

tical angles from trigonometric ele- A _____ — — \ 

vations of the five stations. s~ 372 \\ / X. \ 

The camera center is 1.73 m above X. \\ / X. \ 

the center monument. \ \\ / xA 

\ \\ / BRIT 47^2 


"CENTRE MONfl^T 2 . 


(JE STATION 


BRIT44Z 


XaBRIT 46 

DATE Jul^L 19TQ _ 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 3 


Vertical 


less than 1 


meters 


meters 

meters 


REFERENCES Ltr. Halberstadt , Dent & Course, 
J'bg. to Nat'l Inst, for Telecommunica- 
tions Res., J'bg, RSA, 1/15/64. 
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Station No 1032 


Code Name 1NEWFL wuut,,t SA,eu 

Location St. John's Newfoundland, Canada 

Agency NASA-Goddard Space Flight Center 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


COSPAR 


MOTS 40 camera 


Point referred to. 


center of camera axis 


Latitude. 


Longitude (E) 


GEODETIC COORDINATES 

47° 44' 297739 

307 1 6 43.369 
NAD 1927 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


Geoid 

height 2J meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Astronomic 


FROM 
A HIATT 
A HIATT 


AZIMUTH DATA 


A STILES 
A STILES 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


344° 34' 25740 
344 54 32.57±0'.'49 




DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by Geodetic Survey of Canada, 1959- 

Triangulation for MINI, a survey mon. directly below 
the camera center, was based on two secondary occupied 
positions, SNELGROVE (GSC) and HIATT (USC&GS 1942) in a 
local network which included three additional observa- 
tion stations, TABLE, STILES and MOON. All lines shown 
on the diagram were read from both ends; twelve point- 
ings were made for each direction.' The maximum correc- 
tion required in the reduction of the directions was 
1.1+ seconds. A supporting astronomic azimuth was ob- 
served on the line HIATT-STILES , with a seven-second 
discrepancy which is ascribed to deflection of the ver- 
tical. MINI is marked by a bronze tablet set in a 12- 
inch diameter metal-sheathed concrete monument at 
ground level. 

Elevation was by trigonometric leveling. 

The camera axis is 1.95 meters above the center mon- 
ument. 

Geoid height from AMS A-G geoid contour map 1967. 


VSTILES 


HIATT 



REFERENCES Ltr. Defense Construction (1951) 
Limited, Ottawa to NASA, 10/1/59; Ltr. Do- 
minion Geodesist to GSFC 5/28/64..' 
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Station No. 1033 
Code Name 1C0LBG 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


COSPAR 


Location Fairbanks , Alaska 

/\g ency NASA-Goddard Space Flight Center 


Equipment 


MOTS 40 


Point referred to. 


center of camera axis 


Latitude. 


Longitude (E) . 


GEODETIC COORDINATES 

6k 0 ' 52' 19 '.'721 
212 09 ^ 7.168 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E). 


NAD 1927 


Based on: 


Elevation 

above mean . Cn _ 
sea level — L 


meters 


Height 

above 

ellipsoid =£2_ 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by Philleo Engr'g & Architectural Service, 1959. 


Position of survey mon. COLLEGE CENTER, directly under camera center, was esta- 
blished by taped traverse from CHENA WEST BASE (C&GS first-order 194l) to FOWLER 
(C&GS second-order 1944), a distance of 4400 meters. Closure: 39 sec. in azimuth, 

0.4 m in length; ratio 1:10,700. a FOWLER 


Station is marked by 2 inch brass disk 
in top of 1.5 inch pipe. 

The camera axis is 2.l8 meters above 
the center monument. 


ToJSTEB- 


© COLLEGE 
TCENTER 


Geoid height from AMS A-G geoid contour 
map 1967. 


,cJ©CHENA WEST BASE 


PATF July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal l ess than _ l meters li meters 

1 O 

Vertical meters £ meters 


REFERENCES Geodetic and Astronomic Positions 
for NASA Satellite Tracking Stations , AMS 
9/6 3. 
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Station No — 1034 
Code Name 1 GF 0 RK 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


^ocation 
Agency _ 


East Grand Forks, Minnesota 
NASA-Goddard Space Flight Center 


Equipment 


0 th e r COSPAR it 

Codes 


MOTS 40 camera 


Point referred to center of camera axis 


GEODETIC COORDINATES 

latitude . 48° 01' ..217403 

Longitude (E) 262 59 21.561 

Datum MAD 19 2 7 


ASTRONOMIC COORDINATES 

Latitude 

Longitude (E) 

Based on 


Elevation 

above mean 252 58 

sea level ! meters 


Geoid 

height + 3 meters ' 


Height 

above 

ellipsoid 256 meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic A 

Geodetic I A 



AZIMUTH DATA 

DISTANCE 

AZIMUTH 

FROM 

TO 

meters 

FROM NORTH 

NORTHLAND 

Azimuth mark 

800 

251 0 03 ' 40738 

NORTHLAND 

A S 372 

113.603 

180 00 00 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


See Station No. 7034 . This station was transferred to the Special Optical Network, 
1 September 1966. 


Geoid height from AMS A-G geoid contour map 1967. 


DATE July 1970 


1 ACCURACY ASSESSMENT 
' To Local Control 

To Datum Origin 


REFERENCES Geodetic and Astronomic Positions 
for NASA Satellite Tracking Stations, AMS 

Horizontal less than 1 meters 

3 

meters 

9/63 . 

Vertical less than 1 meters 

1 

meters 
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Station No 103!; 


GEODETIC DATA SHEET 


COSPAR 


Code Name 1WNKFL 


GEODETIC SATELLITE OBSERVATION STATION 


Location Winkfield, England 


Agency . 


Equipment . 


MOTS Uo camera 


NASA-Goddard Space Flight Center 


Point referred to. 


center of camera axis 


Latitude. 


Longitude (E) . 


GEODETIC COORDINATES 

$1° 26' U9V11 

359 18 lit. 10 


European 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Based on . 


Elevation 

above mean , 

sea level 9 ' • d I . 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


A CENTRE MON. 


AZIMUTH DATA 


Pillar "B' 


DISTANCE 

meters 

115.60 


AZIMUTH 
FROM NORTH 

225 ° 48 ' lV 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by Ordnance Survey, June i960. 

Azimuth from NEW LODGE, a triangulation station of the 
Ordnance Survey, to A CENTRE MON. was set by 16 measure- 
ments from TILEHURST WTR TWR (l6 mi) and LAND END WTR TWR 
(12-1/2 mi), secondary stations (positions better than 
0.1 m) . The distance of A CENTRE MON. to A NEW LODGE was 
measured by Tellurometer four times. Station N372 was set 
from A CENTRE MON., on four arcs from A NEW LODGE; the 11 
other main line Minitrack points were referenced to N372 
(2 arcs). Distance measurements were made with base line 
equipment and care to .001 ft accuracy. Reference pillars 
A and B were set about 1+50 ft from A CENTRE MON. and each 
other. A to B was measured as a base line and angles on four 
arcs were turned to and from A NEW LODGE, A CENTRE MON., A 
and B. Conversion to European Datum by AMS. 

The camera center is 1.71 m above the center monument. 
Leveling was from bench marks about ^00 yards away to nor- 
mal Ordnance Survey standards . 

Geoid h-eight from G. Bomford's geoid chart of Europe, 



CENTRE MON. 


N. Africa and S.W. Asia, February, 1971. 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 8 meters 

Vertical less than 1 me ters i meters 


August 1971 


REFERENCES "Winkfield Survey," Director 
General, Ordnance Survey 6/21/60. 








Station No I P 3 6 


GEODETIC DATA SHEET 


Code Name 1ULASK 


GEODETIC SATELLITE OBSERVATION STATION 


ocation Fairbanks , Alaska 
Agency NASA-Goddard Space Flight Center 


Equipment . 


MOTS 40 camera 


Point referred to. 


center of camera axes 


Latitude - 


Longitude (E). 


GEODETIC COORDINATES 

64° $ 8 ' 387600 

212 28 ' 40.898 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


NAD 192T 


Based on. 


Elevation 

above mean fi 
sea level 


Geoid p 

height — f. meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 


A KOLD 
A KOLD 


AZIMUTH DATA 


A REFLECT 
NORTH AZ 


DISTANCE 

meters 


3668.295 


AZIMUTH 
FROM NORTH 


286 ° kk ■ kh"92 
359 59 57-63 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by Facilities Construction Branch, GSFC 1966 . 


Gilmore and Rose Creek area, near Fairbanks. 

Station is marked by punched hole at center of 
etched cross on NASA brass tablet stamped "KOLD." 
Position was by closed Geodimeter traverse from 
NASA stations REFLECT and FACT, which were in turn 
set by triangulation from first-order C&GS stations 
INITIAL and MOOSE. 

Elevation was by spirit levels to A ULASKA, 
which was tied earlier to C&GS benchmarks. 

The center of the camera axes is 3.5 m 
above the reference monument. 

Permafrost will degrade the accuracy of the 
positions within a few years. 

Geoid height from AMS A-G geoid contour 
map 1967. 


REFLECT 



DATE July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0±13 mi 


Vertical 


less than 1 


To Datum Origin 

5 11 

.less than 1 


meters 


REFERENCES Geodetic Survey Report for 
Alaska STADAN, Field Facilities Branch, 
GSFC 1966 . 
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Station No IQ 3 7 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Code Name 1 ROSMN 

at j on Rosman, North Carolina 

Agency NASA-Goddard Space Flight Center 


. J 


Equipment MOTS 40 camera 


Point referred tn intersection of camera axes 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

35° 12' 

06 9 1 1 

1 atitude 

5 = .- 9 '.'3 


Longitude (E)_ 

277 07 

41.308 

l nngitiide fF) 

n = + 9.1 


Datum 

NAD 1927 


Rased nn 

-order obs. 

AMS 1962 200 m 




SE of 

camera 


Elevation 
above mean 
sea level 

909.27 

-meters 

Geoid , r 7 
height + meters 

Height 
above 
ellipsoid - 

916 meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


FROM 

A GEOS 


AZIMUTH DATA 

TO 

A NORTH ONE 


DISTANCE 

meters 

18.632 


AZIMUTH 
FROM NORTH 

271° 54' 50" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by Field Facilities Branch 
GSFC, April 1967, to survey tablet GEOS under 
the center of the vertical axis of the camera. 

This position supersedes the original posi- 
tion on North Hill (Sta. No. 1042) as of October 
22, 1967. 

The position was located by traverse from 
first-order station NORTH ONE. The distance 
was doubled taped and angles were turned from 
the N-S line of the Rosman I antenna (GDTSL Sta. 
No. S3-1A) . 

Elevation was transferred from the third- 
order elevation of NORTH ONE, which was set by 
a level line from Rosman I ANTENNA CENTER. 

The camera axis is 1.69 meters above the tablet. 

Geoid height from AMS A-G geoid contour 
map 1967. 


To WATER 
ROCK v 
USGS ' 


To SENTELL 


[BLACK MOUNTAIN 1933 
1~~~ f TR A-l 


TR A-2‘ 


MOTS -40 
camera ^ 


TRA-3 


t NORTH ONE 
^ANTENNA 
CENTER 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal rr 

Vertical _ < ^ m 


meters 

meters 


To Datum Origin 

< 4 

< 1 


meters 

meters 


REFERENCES 

Position and Description of Survey 
Station, Field Facilities Branch, GSFC 
April 1967. 



Station No. 1038 

Code Name 10R0RL 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Location Qrroral , Australia 

Agency NASA-Goddard Space Flight Center 


Equipment MOTS 40 camera 


Point referred to intersection of axes of camera 

GEODETIC COORDINATES 


Latitude 

- 35° 

37' 37 '.'501 


Longitude (E) . 

148 

57 10.705 


Datum _ 

Australian Geodetic 


Elevation 
above mean 
sea level — 

931.6 

— meters 

Geoid 
heieht _ 


Latitude 

Longitude (E) 


ASTRONOMIC COORDINATES 

g = + 5 '.'63 

n = + 8.63 


station 


+ 9.3 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 



AZIMUTH DATA 

DISTANCE 

AZIMUTH 

FROM 

TO 

meters 

FROM NORTH 

, camera center 

, azimuth mark 

, 655.789 

, 179° 59' 59'.' 14 

l 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Local surveys by Survey Branch, Dept, of 
Interior, Canberra, October 1966. 

The height of the declination pivot point 
is 7.36 feet (2.243 m) above the survey 
monument. 

Geoid height from Mather et al , IUGG 
Moscow 1971 . 

The connection to the Nat. Geodetic Survey 
was at MOUNT STROMLO, some 25 miles to the 
north, by closed loops of second-order 
Tell urometer traverse. 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 5_J rr 

Vertical _ < 1 - m 


meters 

meters 


PATE August 1971 


REFERENCES 

To Datum Origin Geodetic Information for Space Tracking 

5 meters Stations in Australia, Div. of Nat. Mapping, 

2 motorc A ^ust 1969. 






-T^2 GEODETK 

1 rqsmA geodetic sateluti 

Rosman, North Carolina 

NASA-Goddard Space Flight Center 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


MOTS 40 camera 


.Point referred to. 


intersection of camera axes 


GEODETIC COORDINATES 

•je° ioi nci'Qoc 


Latitude ... 

35° 

1 2 ! 

Longitude (E) _ 

277 

07 

Datum 

NAD 

1927 

Elevation 



above mean 
sea level — 

909.4 

rr 


ASTRONOMIC 
OR GEODETIC 


Latitude 

Longitude (E) 


ASTRONOMIC COORDINATES 

£ ~ - 9 3 ± 0'.'09 
n = + 9.1 t 0.06 


Based nn first-order obs. AMS 1962 at A 

ANTENNA CENTER, 200 m SE of camera 


Ge °id . , 7 

height o . / meters 


Height 
above 
ellipsoid - 



AZIMUTH DATA 

DISTANCE 

AZIMUTH 

FROM 

TO 

meters 

FROM NORTH 

. camera center 

. A NORTH ONE 

11.040 

, 270° 48’ 51" 

II 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by Field Facilities Branch, GSFC. towater To sentell 
This station, on North Hill, was moved 22 October 1967 5 sgs \ 
to Station No. 1037. \ 

The position was established from A NORTH ONE, AMS \1 black r 

1962. The intersection of camera axes is 1.69 m above 
the floor of the camera shelter. The elevation is t 

fourth-order. 1 

Geoid height from AMS A-G geoid contour \ I 

map 1967. \ / 


BLACK MOUNTAIN 1933 
TR A-l 


TR A-2 


/MOTS-40 
r camera ~ 


7 NORTH ONE 
^ANTENNA 
CENTER 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 1_J n 

Vertical _ < 1 n- 


To Datum Origin 

meters 4 meters 

meters K 1 meters 


REFERENCES 

Memo Field Facilities Branch, GSFC to 
Operations Evaluation Branch, GSFC 12/18/64. 
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Station No. 
Code Name 

Location _ 
Agency 


GEODETIC DATA SHEET 

1 TAN AN GEODETIC SATELLITE OBSERVATION STATION 

Tananarive, Madagascar Equipment _ 

NASA-Goddard Space Flight Center 


Other 

Codes 


MOTS U0 camera 


Point referred to center of camera axis 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 


Latitude 

-19° 00' 27V097 


1 atitnde 



Longitude (E) 
Datum 

47 18 00.461 


1 nngitudp (F) 



Tananarive 


RaspH nn 



Elevation 
above mean 
sea level — 

1377-94 meters 

Geoid 
height — 

meters 

Height 

above 

ellipsoid 

meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by H. Monge, Institut 
Geographique National, Paris, Annexe de 
Tananarive. 

Location details are not available; survey 
sketch is given. H. Monge 1 s notes mention 
use of a Tellurometer and a Wild T-3 theodo- 
lite . 

Madagascar is not connected geodetically 
to a major datum. The local datum is based 
on a single astronomic observation at 
Tananarive Observatory. 

The camera axis is about one meter above a 
brass tablet, MINITRACK CENTER. 


A 209 N 

4 



A2I3 


i~iatf July 1970 


A2I4 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal 4 ess than 1 me [ ers 1 meters 

Vertical less than 1 meters i meters 


REFERENCES Memo Plant Engineering Section 
to Facilities Construction Branch, GSFC 
9/26/66. Rept. IGN, Paris, Annexe de Tan., 
July 1966. 
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Goddard Range and Range-Rate Stations 


1100 



GODDARD RANGE AND RANGE RATE STATIONS 


Four Goddard range and range-rate stations are included in 
the NGSP. Geodetic data sheets for these stations will be 
found in Volume I of this directory. 


NGSP No. 

Location 

Station ' 

1123 

Tananarive, Madagascar 

GRR 4S 

1126 

Rosman, North Carolina 

GRR 2S 

1128 

Fairbanks, Alaska 

GRR IS 

1152 

Carnarvon, Australia 

GRR 5S 


Page intentionally left blank 



Doppler Tracking Stations 


2000 


Page intentionally left blank 



The actual reference point for measurement at Doppler mobile vans is 
several meters from the center point of the four antennas. Its location depends 
on the orientation of the van. An additional ambiguity of perhaps five meters 
should be added to the error of the surveyed point of reference, when evaluating 
the accuracy of measurements from the positions published. 


November 1971 


Station No — 2008 q 

Code Name SANHES GEODETIC 

.ocation Sao’ Jose dos Campos, Brazil 
Agency U.S. Navy 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


Other USN 
Codes 


Doppler 


Point referred to. 


survey station ANTENNA TOWER 


GEODETIC COORDINATES 

Latitude -23° 13' 01V7U 

Longitude (E) 3l4 07 50.59 

Datum Corrego Alegre 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E) . 
Based on: 


Elevation 
above mean 
sea level 


608.0 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


FROM 

A ANTENNA TOWER 


AZIMUTH DATA 


A CAMERA PAD 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


147° 80 1 10" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by U.S. Naval Oceanographic Office. 

A ANTENNA TOWER is the center of the platform of a wooden tower built to accom- 
modate a 32UMc helix antenna. The center is 
marked by a tack driven into the platform, 

ANTENNA TOWER 

and a triangle carved into the wood. tr ™ 


A CAMERA PAD was positioned by angle and 
distance from A CTA (lAGS) using A REFERENCE 
MARK A for azimuth. Stations ANTENNA TOWER, 
APL Mk. and ANTENNA (5^Mc) were positioned 
by angle and distance from A CAMERA PAD, with 
A CTA as azimuth mark. All angles and dis- 
tances were third-order. 

Elevations were by double-run levels. 


APLM^A 
ANTENNA 54M^ 

CAMERA PAd" 


N 

e 4 

CTA Reference MK A 


ACCURACY ASSESSMENT 



To Local Control 

To Datum Origin 


Horizontal less than 1 meters 

3 

meters 

Vertical less than 1 meters 

less than 1 

meters 


QA 7 E July 1970 


REFERENCES 

U.S. Naval Oceanographic Office re- 
port, Project ANNA Geodetic Positions, 
undated. 
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Code Name PHILIP 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


Location San Miguel, Philippines 


Agency U.S. N a~v 


Equipment . 


Doppler 


Point referred to. 


. SITE M 2 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude . 


Latitude jl. 


Longitude (E). 


120 OU 16.3 


Longitude (E) . 


Luzon 1911 


Based on. 


Elevation 
above mean 
sea level - 


meters 


Height 
above 
ellipsoid - 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 

Geodetic 


A CAMERA #2 
A CAMERA #2 
A CAMERA #2 


AZIMUTH DATA 


A WATER TANK 

A MAYA 

A TRANSIT ANTENN. 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


179° 25' 32" 
188 21 k 9 
265 29 20 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Survey by U.S. Naval Oceanographic Office. (See Station No. 2121.) 

A net of six triangulation stations was established, of which three, RIDGE, 
CROOK and ISLAND, were existing stations. The 
adjusted net is of third-order accuracy. 

RIDGE A 

Station CAMERA #2, on roof of Receiver Build- /\ 

ing, was fixed with third-order accuracy by tri- // / 

angulation using the newly positioned stations // / 

TRANSIT ANTENNA, MAYA and WATER TANK. // / 


The site is marked by a nail embedded in 
the roof 7.0 meters east of station TRANSIT 
ANTENNA. 

Elevation was by differential leveling. 


TRANSIT // / 

ANTENNA./PAMERft 
$®#2/ N 
MAYA I | 

// VcROOK 


Island 


September 1971 


ACCURACY ASSESSMENT 

To Local Control 


Horizontal 
Vertical _ 


meters 


To Datum Origin 

3 

1 


REFERENCES 

U.S. Naval Oceanographic Office re- 
port, Project ANNA Geodetic Positions, 
undated. 






Station No 2013 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


013 


Code Name MISAWA 

Location Misawa APB. Japan 
Agency U . S . N avy 1 


Other USN 
Codes 


Equipment Doppler 


Point referred to Transit vhip antenna at ground screen 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 40° 43' 04'.'55 Latitude : 

Longitude (E) iki 20 04.71 Longitude (E) 

Datum Tokyo ' Based on 


Elevation 




Height 



above mean 

19.7 


Geoid 

above 

0 


sea level _ 

— meters 

height -2 ° meters 

ellipsoid 

meters 


AZIMUTH DATA 


ASTRONOMIC 



DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 

Geodetic 

TRANSIT WHIP ANTENNA 

A RAKO 

3.06 

, 250° 03' 16" 

Geodetic 

A RAKO j 

A MISAWA 

6186 , 5 

! 25 30 51 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveyed by U.S. Naval Oceanographic Office, 1962. 

Station PINE was positioned by Tellurometer distance and angle from MISAWA 
with azimuth from N0DANUE and 0URA. RAK0 was positioned by a combination of 
triangulation and trilateration from stations MISAWA 
and PINE. TRANSIT WHIP ANTENNA was positioned by an- 
gle and distance from RAK0. Work was second-order 
but position of TRANSIT WHIP ANTENNA is unchecked. 

Elevation was determined by vertical angle from 
A MISAWA. 

This position of the whip antenna is to some time 
in 1964, when the station was moved above 8 feet to- 
ward A RAKO. Coordinates of the new position are 
not available. 

Geoid height from AMS Geodetic Memo. No. 1624, 

April 1968. 

DATE July 1970 



ACCURACY ASSESSMENT 

To Local Control T o Datum Origin 

Horizontal k meters 5 meters 

Vertical 3 meters 3 meters 


REFERENCES 

U.S. Naval Oceanographic Office re- 
port, Project ANNA Geodetic Positions, 
undated; Pers. Com. APL 26 Apr 68. 


\ 


2013 



GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


Anchorage, Alaska 


Equipment . 


Doppler 


Point referred to. 


lot specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


6l° 17' m’.'c 


Latitude. 


Longitude (E) - 


Longitude (E) . 


NAD 1921 


Based on. 


Elevation 
above mean 
sea level - 


Geoid 

height -6.2 meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE UNVERIFIED. 


Geoid height from AMS A-G geoid contour map 1967. 


Insufficient data for accuracy assessment. 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

U.S. Naval Weapons Laboratory Report 
No. 2106, July 1967. 


2014 




Station No. 2017 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


Location . 


Agency . 


Tafuna, American Samoa 


U.S. Na-v 


Equipment 


Doppler 


Point referred to. 


ton of Transit antenna 


Latitude. 


GEODETIC COORDINATES 

-l4° 19' 50'.'19 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) 189 17 13.96 

Datum USGS 1962 (Unadjusted)* 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


Geodetic 


A TRANSIT ANTENNA 
A TRANSIT ANTENNA 


AZIMUTH DATA 


A BETTY 13 ECC 
A SAM (NHO earner; 


DISTANCE 

meters 

10-75 

13.79 


AZIMUTH 
FROM NORTH 


194° k 


*~r v uu. 

218 52 25 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Station SAM (NHO camera) is positioned from BETTY 13 ECC which had been 
positioned by the USGS as a part of the resurvey of Tutuila Island. A TRAN- 
SIT ANTENNA, unmarked, was positioned with third- 
order accuracy by a single triangle using A SAM 
and A BETTY 13 ECC. 


The elevation was determined by differential 
leveling. 

* Adjustment to the American Samoa Datum (1962) 
does not change this, position appreciably. 


/TRANSIT 
/ ANTENNA//? 

' /! 
/ £/ N 


SAM — 

(NHO camera) 


ITATF July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 me ters less than 1 meters 


Vertical 


less than 1 


less than 1 


meters 


REFERENCES 

U.S. Naval Oceanographic Office re- 
port, Project ANNA Geodetic Positions, 
undated. 


2017 




Station No._20l8_ 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


ocation Thule, Greenland 

Agency U.g. Navy 


Equipment Doppler 


Point referred to- 


ot specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude _ 


76 ° 32 1 18V62 


Latitude. 


Longitude (E) . 


2Q1 13 1*6.72 


Longitude (E) . 


NAD 1921 


Based on. 


Elevation 

above mean , 

sea level di- 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE LACKING AND COORDINATES ARE UNVERIFIED. 


Insufficient data for accuracy assessment. 


Date _July_19T0_ 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

NASA-GSFC reports No. X- 5 52-68-70 
(preprint) Dec. 1967; No. X-552-68-150 
(preprint) Dec. 1967- 


2018 


Station No. 2019 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


USN 019 


Code Name MCMRDO 
Location McMurdo Station, Antarctica 


Agency . 


U.S. Navy 


Equipment Do PP 1er 


Point referred tn PQt specified 

GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude '77° 56V72 


l atitiidfi 



Longitude (F) 166 40 ° 3 - 40 


Longitude (F) ..... 



Datum Camp Area Astro 1961-62 

USGS 

Based on 



Elevation 

above mean r 

sea level 130 • & meters 

Geoid 
height 

meters 

Height 

above 

ellipsoid 

meters 


ASTRONOMIC 
OR GEODETIC 

FROM 

AZIMUTH DATA 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 












DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Survey details are lacking. 


June 1971 


ACCURACY ASSESSMENT 

To Local Control 

Unrienntnl ^ 1 rr 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

1 


meters 

meters 


REFERENCES 

Ltr. Commander, Naval Air System 
Command to NASA Hq. 2/12/68; Geodetic 
Information Report for BC-4 Station 053, 
TOPOCOM-San Antonio, July 1970. 





Station No. 


2020 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


USN 020 


Code Name. 


Location Malie Is l ancl > Seychelle Islands 

Agency U.S. Navy 


Equipment Doppler 


Point referred to center of antenna array at elevation of ground screen 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


1 atiturlp 

-04° 40' 06 84 


1 atiturip 



Longitude (E) 

55 28 48.64 


l nngiturip (F) 



Datum 

Southeast Island 


RacpH nn 



Elevation 
above mean 
sea level — 

*0 meters 

Geoid 
height — 

meters 

Height 

above 

ellipsoid 

meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 



AZIMUTH DATA 


FROM 

TO 

DISTANCE 

meters 

. A TRANET HILL 

A BLACK 

3182.81 

1 II 


AZIMUTH 
FROM NORTH 

204° 43' 20 '.'8 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


This is the permanent Doppler station, since 20 October 
1969. See No. 2717 for the older station. 

The survey by NAV0CEAN0 is described as fourth-order. 
Station TRANET HILL was fixed by tri angulation from second- 
order stations BLACK and MT. HOWARD, with checks on stations 
SITE and BC-4 (see No. 6075). Station 020, unmarked, was 
set from a TRANET HILL by angle and distance (about 5 meters). 

Elevation of a TRANET HILL was by leveling from A MT. SAVY 
(new), whose elevation (587.36 m) was obtained from the local 
survey office. 

Height of the antennas above the surface (+5.51 m) was 
provided by the station manager. 


SMT. HOWARD 


BLACK/ 


SITE A 


June 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal SJ rr 

Vertical — < ^ 


REFERENCES 


meters 

meters 


To Datum Origin 
1 


Geodetic Information Report and 
Summary card, USAT0P0C0M October 1970. 







Station No. 
Code Name 

^ocation _ 
Agency — 


2100 


■WAHIWA 

Wahiawa. Hawaii 
U.R. Navy : 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 100 

Codes 


Equipment Do ppler 


Point referred to 

not specified 





GEODETIC COORDINATES 



ASTRONOMIC COORDINATES 

Latitude 

21° ii' 26 V 86 


Latitude 



Longitude (E) 

202 00 . 00.6s 


Longitude fF'l 


Datum 

__ Old Hawaiian 


Based on 



Elevation 




Height 


above mean 


Geoid 


above 


sea level 3oo . meters 

height 

meters 

ellipsoid 

meters 








AZIMUTH DATA 



ASTRONOMIC 




DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 






1 






DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE UNAVAILABLE; COORDINATES AND ELEVATION ARE UNVERIFIED. 

Insufficient data for accuracy assessment. 


* 





DATE 

July 1970 

. ACCURACY ASSESSMENT 


REFERENCES 


W To Local Control To Datum Origin 

U.S. 

Naval Weapons Laboratory Report 




No. 2106. July 1967. 


Horizontal 

meters 

meters 




Vertical 

meters 

meters 





2100 


Station No.. 


Code Name LACRES 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


Location . 


Las Cruces, New Mexico 


Equipment . 


Doppler 


Agency . 


U.S. Na'v 


Point referred to. 


Latitude. 


GEODETIC COORDINATES 

32° 1 6 ' U3'.'75 


ASTRONOMIC COORDINATES 


Latitude . 


Longitude (E). 


Longitude (E) . 


Based on. 


Elevation 
above mean 

sea level 12-Q1 


Geoid Q 
height -1-Q meters 


Height 

above 

ellipsoid 1201_ 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE UNVERIFIED. 


Geoid height from AMS A-G geoid contour map 1967. 


Insufficient data for accuracy, assessment. 


|tatf July 1970 


ACCURACY ASSESSMENT 

To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

U.S. Naval Weapons Laboratory Report 
No. 2106, July 1967. 


2103 




Station No. 2106 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


LQggfjQp Lasham, England 

Agency U.S. Navy 


Equipment Doppler 


Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


I O hi i on i 


Latitude. 


Longitude (E). 


358 58 30.21 


Longitude (E). 


European 


Based on. 


Elevation 
above mean 
sea level - 


Geoid _ n 

height — _ — meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE LACKING; COORDINATES ARE UNVERIFIED. 


Geoid height from G. Bomford's geoid chart of Europe, N. Africa and 
S.W. Asia, February, 1971. 


Insufficient data for accuracy assessment. 


nflTF August 1971 


ACCURACY ASSESSMENT 
To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

NASA-GSFC reports No. X-552-68-70 
(preprint) Dec. 1967; No. X-552-68-105 
(preprint) Dec. 1967 . 


2106 




Station No. 2111 


Code Name APLMND 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


Location . 


. Equipment 


Doppler 


Agency . 


Point referred to not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude . 


Latitude. 


Longitude (E) . 


Longitude (E) . 


Based on . 


Elevation 

above mean . . _ 

sea level iz2_ 


Geoid +1 p 
height.. ’ meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE UNVERIFIED. 


Geoid height from AMS A-G geoid. contour map 1967- 


Insufficient data for accuracy assessment. 


DATE July 1970 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

U.S. Naval Weapons Laboratory Report 
No. 2106, July 1967. 


2111 




Code Name SMITHF 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


Location Smithfield, Australia 

Agency U.S. Navy 


. Equipment 


Doppler 


Point referred to. 


East Aerial (wire mat above JHU •plaque] 


Latitude . 


Longitude (E) 


Elevation 
above mean 
sea level 


GEODETIC COORDINATES 

-34° 40' 3174303 
138 39 12.3768 

Australian Geodetic 


Latitude. 


Longitude (E) 


ASTRONOMIC COORDINATES 

g = - 2'.'03 

n = 1+ .82 


Based nn first-order obs. 1937 by Div. of Nat . 
Mapping at A SCOTTS HILL 50 km SE of site. 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

FROM 

A EAST AERIAL 

AZIMUTH DATA 

TO 

A SMITHFIELD CAMERj 

DISTANCE 

meters 

104.8 

AZIMUTH 
FROM NORTH 

2lh° 32 T 08 ” 



1 









DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveyed by Royal Australian Survey Corps (RASC) August 1962, and by the Div. of 
Nat. Mapping Nov 1965* 

First-order station SMITHFIELD CAMERA was positioned by a two-leg Tellurometer 
traverse from NORTH ROAD, a first-order station in the national triangulation net. 
Positions of RP 1 (West Aerial), East Aerial, and RP 2 were fixed by angle and dis- 
tance from A SMITHFIELD CAMERA. 

The elevation is referred to MSL Adelaide. 

EAST AERIAL is directly above a John Hopkins . . . 

University plaque (elevation 28.71 m above MSL \ s / / 

Port Adelaide). West Asrial ($5-34° 40' 31 '.'0353, \ 

X 138° 39' 1271832) is directly above the RASC pa QT apbiai © // 

plaque' REFERENCE POINT 1 (elev. 28.64 m). The (usn 112) ^ 

aerial mat is 6 m above the plaque. / 

Prior to 0500 hours GMT 13 Oct 1965 low fre- // N 

quency signals were received at. West Aerial, and // | 

high frequency at East Aerial. This combination ASMITHFIELD / 

was known as USN 012 (NGSP No. 2012). CAMERA • RP 2 

Geoid height from Mather et al, IUGG n . T r August 1971 


EAST AERIAL 
(USN 112) 


ASMITHFIELD 

CAMERA 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal — 0.1 meters 

Vertical 5 1 meters 


To Datum Origin 

4 meters 

1 meters 


REFERENCES 

Geodetic Info, for Space Tracking Sta- 
tions in Australia, Div. Nat’l Mapping, 
Aust. June 1969; USN00 report. Project 
ANNA Geodetic Positions, undated. 







Station No 2 113 


Code Name PRETOR 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


.ocation . 


Pretoria, Republic of South Africa 


Equipment 


Doppler 


Agency . 


U.S. Nat 


Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude _ 


-25° 5 6* U6V0S 


Latitude. 


Longitude (E). 


20 53.00 


Longitude (E) . 


Based on . 


Elevation 
above mean 

sea level 1580.1 


Geoid 

height .~3-S?7 meters 


Height 

above . 

ellipsoid lb23_ 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE LACKING; COORDINATES ARE UNVERIFIED. 


Geoid height from Fischer A-G geoid contour map of European Datum, Lucerne 1967. 


Insufficient data for accuracy assessment. 


patf July 1970 


ACCURACY ASSESSMENT 

To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


REFERENCES 

NASA-GSFC report No. X-552-68-71 (pre- 
print) Dec. 1967; Ltr. Commander Naval 
Air Systems Command to NASA Hq. 2/12/68. 








Station No. 2117 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


ocation Tafuna. American Samoa 


Equipment . 


Doppler 


.S. Nat 


Point referred tn no ~k specified 


Latitude . 


GEODETIC COORDINATES 

-lL° 20 * 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE APPROXIMATE; SURVEY DETAILS ARE NOT AVAILABLE. 


See Station No. 2017. 


Insufficient data for accuracy assessment, 


PATF Ju ly 3-970 


ACCURACY ASSESSMENT 
To Local Control 


To Datum Origin 



Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 



Station Nn 2121 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


121 


Code Name MIGUEL 

^ocation San Miguel, Philippines 

Agency U.S. Navy 


Other USN 
Codes 


Equipment Doppler 


Point referred to not specified 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 1^° 59* Latitude 

Longitude (E) 12Q. Qit Longitude (E) 

Datum not specified Based on: 


Elevation Height 

above mean Geoid above 

sea level IS .meters height meters ellipsoid meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 



DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE LACKING; COORDINATES ARE APPROXIMATE AND UNVERIFIED. 
(See Station No. 2011.) 


Insufficient data for accuracy assessment. 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters 

Vertical meters 


DATE 


September 1971 


REFERENCES 

Ltr. Commander, Naval Air Systems 
Command to NASA Hq. 2/12/68. 

meters 

meters 


2121 


Station No 2203 

Code Name WALDOP 


Agency . 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Wallops Island, Virginia 

NASA-Goddard Space Flight Center 


Equipment . 


Doppler 


Point referred to antenna at ground screen 


Latitude. 


Longitude (E) . 


GEODETIC COORDINATES 


37° 51' 5l'.’3l4 
284 29 31.4l4 


NAD 1927 


Elevation 

above mean fir . 

sea level 13. 50 j 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 


A TRANET DOPPLER 
A TRANET DOPPLER 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Based on. 


Geoid 

height meters 


AZIMUTH DATA 


A BRIDGE 
A ARBUCKLE 


Height 

above 

ellipsoid ifL 


DISTANCE 

meters 


2049.384 
436.924 I' 


AZIMUTH 
FROM NORTH 

131° 22 * 58704 
296 52 07.79 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

This station operated only April-June 1968 in the 
GSFC collocation experiment comparing SECOR, 

C-band, Doppler, and several camera systems with 
the Goddard laser. 

The station was fixed to first-order accuracy 
with a Wild T-3 and a Model 6 Geodimeter by Field 
Facilities Branch, GSFC, March 1968. Control was 
extended from USC&GS stations EASY and TESTCELL, 
with A ASSATEAGUE LIGHTHOUSE as an azimuth check. 

USC&GS A ARBUCKLE was used as a check station only. 

Elevation is third-order referenced to USC&GS 
first-order benchmarks G421 1963, A299 1949, and arbuckle 
K421 1963. Ac^T"" ” 

Geoid height from AMS A-G geoid contour Doppler'x / 

map 1967 • ' zS 


VTESTCELL 


BRIDGE 


July 1970 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


less than 1 


meters 


meters 

meters 


REFERENCES 

Survey Rep. Geos Intercomparison, 

Field Facilities Branch, GSFC, April 1968. 


2203 


Station No 

Code Name 

Location Wake Island 

Agency U.S. Navy 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment Doppler mobile van 


Point referred to. 


center of antenna array at elevation of ground screen 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

19° 17 

1 27705 


Longitude (E) 

166 36 

39.18 


Datum Wake 

Island 

Astronomic 1952 


Elevation 
above mean 
sea level 

10.31 

— meters 

Geoid 
heieht _ 


Latitude 

Longitude (E) . 
Based on 

meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


FROM 

Van 708 


AZIMUTH DATA 

TO 

A WILKES 


DISTANCE 

meters 

29.708 


AZIMUTH 
FROM NORTH 

155° 10' 02' 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station is unmarked. 

The survey by USC&GS is not described. 
The elevation is estimated. 


WILKES 


flipper 


^SHOP 



'STA. 3 
TOWER 


June 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal _<_J , meters 

Vertical ~J meters 


To Datum Origin 

1 

2 


meters 

meters 


REFERENCES 

Geodetic Summary card, T0P0C0M 
4 June 1970. 






Station No 27l_7 

Code Name SEYCHL 

Location Mahe, Seychelles 

Agency U.S. Navy 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 

Equipment 


USN 717 


Doppler 


Point referred tn center of antenna array at elevation of ground screen 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

1 

O 

-P* 

o 

40' 06 '.'47 


1 atitnde 



Longitude (E) __ 

55 

28 48.81 


1 nngitnde (F) 



Datum 

Southeast Island 


Rased nn 



Elevation 
above mean 
sea level — 

587.1 

— meters 

Geoid 
height — 

meters 

Height 

above 

ellipsoid 

meters 



DESCRIPTION OF SURVEYS AND GENERAL NOTES 

This station was occupied before 20 October 1969 
(see No. 2020). 

The unmarked station was fixed by angle and distance 
(about 9 meters) from a TRANET HILL, which was set by 
tri angulation from second-order stations BLACK and 
MT. HOWARD, with checks to A SITE and the nearby BC-4 
camera station (No. 6075). The position is described 
as fourth-order. 

The average height of the antennas above the surface 
(5.81 m) was determined by the station manager. Eleva- 
tion of A TRANET HILL was by leveling from A MT. SAVY 
(new), whose elevation (587.36 m) was furnished by the 
local survey office. 

The station is about 6 km from the datum origin. The 
geodetic net is based on a Tell urometer traverse with 
triangulation to the outlying islands by the Royal 
Engineers in 1968. It is considered to be up to 
secondary standards. 


MT. HOWARD 


BLACK 



TRANET 

HILL 


June 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal S_J meters 

Vertical meters 


To Datum Origin 
1 
1 


meters 

meters 


REFERENCES 

Geodetic Information Report and Summary 
card, USAT0P0C0M October 1970. 




2722 


Station No. . 


Code Name ASCION 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 722 
Codes 


Location Ascension Island Equipment Doppler 

Agency U.S. Navy : 


Point referred to center of antenna 

array at 

elevation 

of ground screen 




GEODETIC COORDINATES 



ASTRONOMIC COORDINATES 

Latitude 

-07° 58' 11 V 299 


Latitude 

-Q7° 58* 12 '.'88 

+ 

on2_ 

Longitude (E) 
Datum 

_ .345 35 38.767 


Longitude (E) 
Based on 

345 35 36.18 

+ 

0.04 

Ascension Island 1958 


modified first-order 

obs T0P0C0M 





1967 at station. 



Elevation 




Height 



above mean 

81 • 2 meters 

Geoid 


above 



sea level — 

height — 

meters 

ellipsoid 


meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


FROM 

TRANET RM 1 


AZIMUTH DATA 


TO 


DISTANCE AZIMUTH 

meters FROM NORTH 


A WEST BASE , 691.438 , 341° 14' 10'.' 2 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by USC&GS 1964. 

The position is 5.57 m above a.C&GS reference disk, stamped TRANET 
No. 1 1964, in a 30-cm concrete cylinder 2 cm above the ground. The 
disk is at the intersection of the diagonals from the four nails marking 
the positions of the Doppler antennas. 

Two overlapping quadrilaterals were 
measured to control station TRANET, from 
which an eccentric tie was made to TRANET RM 1 
(DOPSATRAK 722). Starting control consisted 
of three C&GS first-order stations: WEST BASE, 

BAY, and FOUR TENTHS. 

The elevation of TRANET RM 1 (75.611 m) 
was determined by first-order levels from 
a tidal observation station (11 mos, C&GS). 


ACCURACY ASSESSMENT 


REFERENCES 



To Local Control 

To Datum Origin 

Geodetic 

Information 

Report and 

Horizontal 0.15 meters 

Vertical 1 meters 

0-3 meters 

1 meters 

Summary sheet, 

USATOPOCOM 

June 1969. 



patf Ju1 -Y 19 ?0 


2722 




Station No 2722 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


USN 723 


Cocos Islands 
U.S. Navy 


Equipment . Do PP 1er mobi1e van 


Point referred to center of antenna array at elevation of mean of highest points 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

-12° 

IT 

58V34 


latitude. -J2° IT 5 8 "34 ± 0 2 2 . _ 

Longitude (E) 

96 

49 

47.64 


1 r>ngit M de (F) 96 49 47.64 i 0.45 

Datum 

Astronomic 


Raced nn fi rst-order obs Jan 1965 by Survey 






Branch Dep. of Int. Perth, at site 

Elevation 
above mean 
sea level 

8.6 


- meters 

Geoid 
height — 

Height 

above 

meters ellipsoid meters 


ASTRONOMIC 
OR GEODETIC 

FROM 

AZIMUTH DATA 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 












DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed by Survey Branch, Dep. of Interior, Perth, W.A. 

Astronomic observations were made with a Wild T3 and 
consisted of 14 circummeridian pairs for latitude and 
16 almucantar pairs for longitude. No astro-azimuth was 
observed. The astro station was 12.2 m NW of the van 
and is marked by a concrete block flush with the ground. 


CONCRETE 
BLOCK 1 



^ CONCRETE 
f BLOCK 2 

— PSMET 


June 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal Q- 03 rr 

Vertical— 0.05 


meters 

meters 


To Datum Origin 

< 1 
1 


meters 

meters 


references "Geodetic Information for Space 
Tracking Stations in Australia," Div. of 
Nat. Mapping June 1969; Geodetic Informa- 
tion Sheet and Summary card NAV0CEAN0, rev. 
T0P0C0M 28 May 1970. 






Code Name TERCRA 


ocation . 


Agency . 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


USN 727 


Terceira, Azores 
U.S. Navy 


Equipment Doppler mobile van 


Point referred to electrical center of antennas 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

38° 45' 38'.' 42 


Latitude 88 ° 

45' 44. 

98 + 0 1 2 

Longitude (E) _ 

332 54 19.00 


Loneitude (l) ^32 

54 33. 

35 ± 0.09 

Datum 

Graciosa Island 


Ra<;prf nn first-order obs 

AMS in 1966 at 




A 007 



Elevation 
above mean 
sea level — 

56.23 meters 

Geoid 
height — 

meters 

Height 

above 

ellipsoid 

meters 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 
Geodetic 


A LAJES VAN 1966 
A LAJES VAN 1966 


AZIMUTH DATA 


A SIERRA DO CUME 
A Electrical ctr 


DISTANCE 

meters 

5636.4 

4.38 


AZIMUTH 
FROM NORTH 

198° 14' 1 1 '.'6 
9 31 28 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The station is at Lajes Air Force Base. The 
electrical center is unmarked. Station LAJES VAN 
1966 is a USNHO disk set in concrete flush with 
the ground. It was fixed by a NAVOCEANO special 
party in Sept. 1966 by third-order methods from 
second-order stations PORTELA and SIERRA DO CUME 
Six circle positions were observed over each line 
with a 0'.'2 theodolite. Each of the four antennas / 

on the van was fixed by angle and distance from / 

A LAJES VAN. / 

A third-order level line was run to A LAJES VAN / 

from USCE BM No. 6. / 


OEIectrico! 

/ Center 
CLAJES VAN I960 


i PORTELA 


SIERRA DO CUME 


June 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal rr 

Vertical < 1 m 


To Datum Origin 

meters ! meters 

meters ] meters 


REFERENCES 

Geodetic Information Report and Summary 
card, NAVOCEANO 22 Sept. 1967, rev. T0P0C0M 
26 May 1970. 
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Station No 27 38 

Code Name MQSLAK 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Locatjon Moses Lake, Washington 

Agency U.S. Navy 


Equipment . 


Other USN 738 
Codes 


Doppler mobile van 


Point referred to. 


center of antenna array at elevation of around screen 


Latitude. 


Longitude (E). 


GEODETIC COORDINATES 


47° 11 1 08'.' 14 
240 39 47.40 


NAD 1927 


Elevation 
above mean 
sea level 


Latitude. 


ASTRONOMIC COORDINATES 

47° IV 04V25 


Longitude (E) . 


240 39 42.23 


Based nn first-order obs C&GS 1966 at 
A STS 003, 35 m from the van 


meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 


FROM 

A LAWS 1965 


AZIMUTH DATA 


A LEWIS 


DISTANCE 

meters 

1877.5 


AZIMUTH 
FROM NORTH 

305° 02' 09'.' 2 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station is marked by reference marks 
under the 324 and 150 MHz antennas, and by 8-inch 
bolts in the macadam under the 400 and 162 MHz 
antennas. 

The local survey by NAV0CEAN0 in 1965 was from 
A LAWS, a station set in 1965 by third-order 
tri angulation from two 1948 second-order C&GS 
stations, LEWIS and SPAD. 

The elevation of A LAWS (367.5 m), 4.7 m lower 
than the ground screen, was determined by a 
closed loop run with Wild N2 level and rod from 
Corps of Engineers second-order benchmark H-338 
(elevation 1189.320 ft.). 

Geoid height from AMS A-G geoid contour map 1967. 


LEWIS 



VAN 738. 


SeDtember 1971 


ACCURACY ASSESSMENT 


REFERENCES 


To Local Control 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 
6 
1 


Geodetic Information Report and 
meters Summary card, NAV0CEAN0, 14 October 1968, 
meters rev. T0P0C0M 25 May 1970. 
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2739 


USN 739 


Station No. 


Code Name SHEMAL 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


^Location Shemya Island, Alaska Equipment ' °0PP 1er 

Agency U.S. Navy ______ 


Point referred to 


middle antenna of five in line (4.9 m above earth surface) 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 52° 43 1 01'.' 52 Latitude 

Longitude (E) } — 06 51.43 Longitude (E) 

Datum NAD 1927 Based on 


Elevation 




Height 



above mean 

44.3 


Geoid 

height ”4b meters 

above 



sea level — 

— meters 

ellipsoid 

-2 

meters 


AZIMUTH DATA 


ASTRONOMIC 


DISTANCE 


AZIMUTH 


OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 

Geodetic 

A BILL 

A MID 

613.9 

. 359° 18' 23'.'3 

Geodeti c 

A BILL 

| a Antenna no. 3 | 

33.7 

| 70 11 19 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Geodetic survey by NAV0CEAN0 Special Party 
in 1966. 

One set of directions of 12 positions was 
taken at a BILL with a Wild T3. Distances 
from a BILL to A MID and A AIR were measured 
with Electrotape. 

Elevations were based on a MID. 

See Stations No. 6004, 5734. 


Geoid height from AMS A-G geoid contour map 1967. 
The uncertainty is 12.5 meters. 



N 

I 


DATE 


June 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal < 1 meters 110 meters 

Vertical iJ meters ] meters 


REFERENCES 

Geodetic Information Report and Summary 
card NAV0CEAN0 19 July 1967, rev. T0P0C0M 
1 June 1970. 
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Station No 2j hl 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


^Location Organ Pass, New Mexico 


Agency U . S . Na\ 


Equipment Doppler 


Point referred to. 


;cjfied 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude . 


32° 25' 24740 


Latitude. 


Longitude (E) . 


252 26 52.02 


Longitude (E) . 


Based on . 


Elevation 

above mean , 
sea level i2-= 


Geoid 

height "-‘■•-j meters 


ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES AND ELEVATION ARE UNVERIFIED. 


Geoid height from AMS A-G geoid contour map 1967. 


Insufficient data for accuracy assessment. 


July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

U.S. Naval Weapons Laboratory Report 
No. 2106, July 1967. 
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Station No. 2742 
Code Name BELTSV 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


0, h er USN 742 
Codes 


Location Beltsville, Maryland 


Equipment Doppler mobile van 


Agency . 


U.S. Nav\ 


Point referred to. 


center of antenna array at elevation of ground screen 


.Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level - 


GEODETIC COORDINATES 

39° 01' 39 1. 1 46 
283 10 27.25 


NAD 1927 


Latitude. 


ASTRONOMIC COORDINATES 

39° 01' 38V 19 


Longitude (E) . 


283 10 35.66 


Based on first-order obs C&GS 1966 at A 002, 
20 m $W of van 

Height 

9 above -i 

meters- ellipsoid _ meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


A ROD 


AZIMUTH DATA 


A PRINCE AZI 


DISTANCE 

meters 

482.5 


AZIMUTH 
FROM NORTH 

118° 04' 05 V6 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The station was unmarked at the time of the survey. 

It is at the intersection of diagonals between four nails 
in the macadam, one under each of the antennas. 

The local survey by NAVOCEANO in Nov. 1965 was by 
distance and azimuth from A ROD, a 3-ft steel rod 14 inch 
in diameter flush with the ground, a ROD was fixed from 
two 1965 second-order C&GS stations, PRINCE AZI and 
GODDARD. 

Elevation of A ROD (139.64 ft.) was by closed loop 
leveling from BM 196+50 of the Agriculture Research 
Center. 

Geoid height from AMS A-G geoid contour map 1967. 


VAN 742 



GODDARD 


June 1971 


ACCURACY ASSESSMENT 

To Local Control T o Datum Origin 

Horizontal less than 1 meters _5 

Vertical less than 1 me t ers ] 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary card, NAVOCEANO, 8 October 
1968. 
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THURSI 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


Thursday Island, Australia 
U. S. Navy 


Equipment Doppler mobile van 


Point referred to 


intersection of diagonals between the four aerials 


Latitude 

GEODETIC COORDINATES 

- 10° 35' 06'.' 1475 


Longitude (E) . 

142 12 37.0574 


Datum 

Australian Geodetic 


Elevation 

above mean 

59,22 meters 

Geoid 

sea level — 

height _ 


Latitude. 


Longitude (E) . 


ASTRONOMIC COORDINATES 


- 10° 35 1 05'.'14 
142 12 36.21 


Based nn first-order obs. 1969 by DNM at A 
GREEN TRIG POINT, 75 m from station. 

Height 

c above cc 

meters ellipsoid _ meters 


ASTRONOMIC 
OR GEODETIC 

Astronomic 

Laplace 

Geodetic 


A GREEN TRIG POINT 
A GREEN TRIG POINT 
A GREEN TRIG POINT 


AZIMUTH DATA 


A MILLMAN 


A MILLMAN 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


3 8 '.'04 


38.27 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by Survey Branch, Department of Interior, Brisbane, June 1966. 

Astro-observations by Div. of Nat. Mapping, 1969. 

The tie between the antenna and the National Geodetic Survey at A ENTRANCE B090 
and A SCOTT HIRAN 25 was by a braced quadrilateral with five sides and seven angles 
measured, followed by an unclosed spur traverse of two lines, about 68 meters and 
5.5 meters long. No survey mark at the Tranet Van is described. 

Elevation was by spirit levels from BM 78 (elev. 4.36 m) at Custom House, Thursday 
Island, and is the mean height of the antenna points from which the cats whiskers 
project. 

Local survey records are filed by the Survey Branch, Department of Interior, 
Brisbane. Astronomic and geodetic information and computations on the Australian 
National Datum are filed at the Division of National Mapping, Canberra. 

Geoid height from I. Fischer, Australian Surveyor, December 1967. 


September 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal Q • rr 

Vertical _ ^ 


meters 

meters 


To Datum Origin 

6 

1 


REFERENCES 


Geodetic Information for Space Tracking 
meters Stations in Australia, Division of National 
meters Mapping, Canberra, Australia, June 1969; 

21 July 1971. 
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GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


Stoneville, Mississippi 
U.S. Navy ■ 


Equipment Doppler 


Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


3° 25' 31. 11 


Latitude . 


Longitude (E). 


Longitude (E) . 


Based on . 


Elevation 
above mean 
sea level 


Geoid . 

height +4.9 meters 


Height 

above . 

ellipsoid =S 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES AND ELEVATION ARE UNVERIFIED. 


Geoid height from AMS A-G geoid contour map 1967. 


Insufficient data for accuracy assessment. 


patF July 1970 


ACCURACY ASSESSMENT 

To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

U.S. Naval Weapons Laboratory Report 
No. 2106, July 1967. 
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Station No. 


2805 


USN 


805 


CULGRA 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Culqoora, Australia 


U.S. Nav\ 


Equipment 


Doppler 


Point referred to intersection of diagonals between the four aerials 


Latitude. 


Longitude (E). 


Elevation 
above mean 
sea level 


GEODETIC COORDINATES 

- 30° 18' 39V6117 

149 33 36.7242 

Australian Geodetic 


5. 25 meters 


Latitude . 


ASTRONOMIC COORDINATES 

- 30° 18 1 36 '.’33 ± 0V1 7 

149 33 30.94 ± 0.18 


Longitude (E) . 


Based nn first-order obs. bv Div. of Nat. 
Mapping 1967 at the station. 


Geoid x n q 
height u,a meters 


Height 

above 

ellipsoid rliL 


ASTR0N0MIC 
OR GEODETIC 

G eodetic 
G eodeti c 
Astronomic 


A NM C 60 
A NM C 59 
A NM C 59 


AZIMUTH DATA 

TO 

A NM C 59 
A KAPUTAR 
A KAPUTAR 


DISTANCE 

meters 

501.853 


AZIMUTH 
FROM NORTH 


171° 

28' 

34 '.'83 

85 

43 

38.76 

85 

43 

41.50 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by Div. of Nat. Mapping, October 1966. 

The connection of the antenna to the National Geodetic survey at A KAPUTAR was 
by a fully observed triangle with Tell urometer measurements on all sides, plus a 
spur traverse line 502 meters long. Coordinates refer to A NM C 60, an iron post 
6 cm square, set in concrete, projecting 0.625 meters from the ground. The monument 
was set within 3 cm of the intersection of the diagonals between the aerials. 

Elevation is the mean height of the points from which the cats whiskers pro- 
jected. Elevation of NM C 60 is 210.41 meters above the New South Wales datum, 
which is tied to mean sea level at Sydney. 

Local survey records are filed by the Division of National Mapping, Melbourne. 
Astronomic and geodetic information, including computations on the Australian 
Geodetic Datum, are filed by the Division. of National Mapping, Canberra. 

Geoid height from Mather et al , IUGG Moscow 1971. 


August 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0-03 meters 

Vertical Qj-QJ meters 


REFERENCES 


To Datum Origin 

5 

1 


meters 

meters 


Geodetic Information for Space Track- 
ing Stations in Australia, Division of 
National Mapping, Canberra, July 1969. 






Station No. 


2809 


809 


CARGIL 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 
Codes 


Invercargill. New Zealand 
U.S. Navy 


Equipment Doppl er 


Point referred to. 


GEODETIC COORDINATES 


Latitude 

-46° 

24 - 

49V 239 

Longitude (E) _ 

168 

18 

13.127 

Datum. 

New Zealand 1949 

Elevation 
above mean 
sea level — 

7.2 


— meters 


ASTRONOMIC COORDINATES 

Latitude $ = + .JuA 

Longitude (E) — 0 = + 2 . 6 

Based nn first-order obs T0P0C0M 1967 at A 
ASTRO PIER 1700 m from station. 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 


FROM 

center of arra\ 


AZIMUTH DATA 

TO 

A WATER TOWER 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by Lindsay Lord, RS, for the Dept, of Lands and Survey, 1967. 

The station is unmarked. The mean height of the cat's whiskers (ground 
screen) is 6.45 m above the ground elevation (0.73 m). 

The position was fixed by a six-station traverse with T-2 and steel 
tape. The closure was 1:54 000. Field checks by USAT0P0C0M precluded the 
possibility of blunders in the original work. 

Elevation was by precise leveling by DLS from Bluff Tide Gage. 


WATER 

TOWER 


BM ZZ6 


DOPSATRAK 809 


O.l.T. 

RUNWAY WEST 


X THE BLUFF 


nflTF July ^970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal le ss t han 1 meters 3 

Vertical — less than 1 me ters 1 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary sheet USAT0P0C0M August 1967 






Station No. 281 1 

Code Name MAHAWA 

.ocation Maui ’ Hawa1i 

Agency U.S. Navy 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 811 
Codes 


Equipment D °PP 1er mobile van 


Point referred to center of antenna array at elevation of ground screen 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

no 

o 

o 

49 - 

38 '.'02 


Latitude 

20° 49' 35 '.'67 + 

0'.'06 


Longitude (E) _ 

203 

31 

52.07 


Longitude (E) 

203 32 05.40 + 

0.09 


Datum 

Old 

Hawai ian 


Rased nn ^ ^ ^ 

-order obs by AMS 

1966 

at site 

Elevation 
above mean 
sea level — 

32.3 


- meters 

Geoid 
height — 

meters 

Height 

above 

ellipsoid 


meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 


FROM 

A MAUI SECOR RM2 
A MAUI SECOR RM2 


AZIMUTH DATA 


A PUU PANE 
center ant. arra^ 


DISTANCE 

meters 

15 740.78 
7.08 


AZIMUTH 
FROM NORTH 

97° 55' 57 '.'29 
257 41 52 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station is unmarked. The individual 
antennas were fixed by angle and taped distance 
from a MAUI SECOR RM2, a USA CE disk set in 
concrete. Azimuth was taken from a PUU PANE. 
a MAUI SECOR RM2 was set in a first-order survey 
by AMS Field Surveys in 1966 (see Station No . 541 1 ) . 

Elevation was from a third-order level line 
between USC&GS first order bench marks R-5 and S-5. 


MAUI SECOR RM2 


PUU PANE 


antenna 

center 


PUU 0 KALI 


June 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal S_J it 

Vertical _ < ~ 


To Datum Origin 


meters 

meters 


meters 

meters 


REFERENCES 

Geodetic Information Sheet and Summary 
card NAV0CEAN0 14 Nov. 1967, rev. T0P0C0M 
5 June 1970. 
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Station No 281 2 

Code Name SIGONA 


ocation . 


Agency . 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Catania, Sicily, Italy 


Equipment 


USN 812 


Doppler mobile van 


Point referred to center of antenna array at elevation of ground screen 


Latitude. 


Longitude (E) . 


GEODETIC COORDINATES 

37° 24' 38'.' 78 


14 55 05.79 


ASTRONOMIC COORDINATES 


European 


Latitude. 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


Height 

above 

ellipsoid 




AZIMUTH DATA 


ASTRONOMIC 
OR GEODETIC 

FROM 

TO 

DISTANCE 

meters 

Geodetic 

A TRANET 812 

. A IAZOTTO 

11 361.67 



i 



AZIMUTH 
FROM NORTH 

114° 47' 58'.' 18 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The site of the van is unmarked. Position of the 
four antennas was measured from station TRANET 812, 
a ten-inch cast disc in a concrete post flush with 
the ground. The disc is marked REPUBLICA ITALIANA 
COMMISSIONE GEODETICA RETE GEODETICA MONDIALE DA 
SATELLITI. 

a TRANET 812 was positioned by USC&GS in 1967 from 
second-order stations IAZ0TT0 and MONTE TIRITI. The 
elevation of the station was by vertical angles from 
A STS 016, whose elevation was set by double-run 
spirit levels from BM 146, about 7 km away. 

Geoid height from G. Bomford's qeoid chart of Europe, 
N. Africa and S.W. Asia, February 1971. 

A first-order astro-obs by USC&GS 1967 at the BC-4 
station (No. 6016) 12 km east of No. 2812 gives 
e = - 3 9 3 , n = + 1 2 6 1 . 


MONTE TIRITI 


VAN 812 / 

v 

TRANET 8I2~ 


1 IAZOTTO 


nflTF September 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin , 

Horizontal le$S -than. 1 meters 4 meters 

Vertical Qjj meters 1 meters 


REFERENCES 


Geodetic Information Report and 
Summary card, NAV0CEAN0 29 October 1968; 
rev. USAT0P0C0M 27 May 1970. 
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Station No. _28]3 GEODETIC DATA SHEET Other USN 813 

r 0 dpc 

Code Name GEODETIC SATELLITE OBSERVATION STATION 

location Dakar, Senegal Equipment Doppler mobile van 

Agency U.S. Navy 


Point referred to_ 

center of antenna 

array at 

height of 

ground screen 


GEODETIC 

COORDINATES 



ASTRONOMIC COORDINATES 

Latitude 

14° 

44' 40V 370 


Latitude 

14° 44' 40 '.'37 ± 0 V 07 

Longitude (E) 

342 

30 53.228 


longitude (F) 352 30 53.23 i 0.04 

Datum 

YOF 

ASTRO 1967 


Raspri nn first-order obs NAVOCEANO 1967 at 


(Clarke 1880 spheroid) 


A 

YOF ASTRO, 40 m from A 813 ] 

Elevation 





Height 


above mean 

27.55 


Geoid 


above 


sea level 

meters 

height 

meters 

ellipsoid 

meters 










AZIMUTH DATA 



ASTRONOMIC 





DISTANCE 

AZIMUTH 

OR GEODETIC 


FROM 


TO 

meters 

FROM NORTH 

Astronomic 


A YOF ASTRO 

A HOTEL 

3 km 

287° 03' 44V 37 






DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The point of reference is not marked. 

The elevation (of the cats whiskers) is 4.65 m 
above the ground. 

The position of each of the four antennas was 
measured from YOF ASTRO RM 1 and RM 2 by 
NAVOCEANO in 1967 (distances of 4 to 9 m). 

A YOF ASTRO was tied by NAVOCEANO in 1967 to 
existing IGN stations MAMELLE and HOTEL, using 
Wild T-3 and MRA 3 Tel 1 urometer. 

Elevation was by fourth-order spirit levels 
from an IGN benchmark at the Administration Bldg 
at Yof Int. Airport (elev. 22.256 m). Datum 
is MSL Dakar. 


ACCURACY ASSESSMENT 

REFERENCES 

To Local Control To Datum Origin 

Geodetic Information Report and 

Horizontal 0.05 meters l ess than 1 me ( ers 

Summary card. Army Map Service December 

1 ClC o 

Vertical 0*3 meters 1 meters 

1968. 


N 

HOTEL ^ 



DATF J Uly 1 97 0 


2813 





-1814 GEOI 

CURCAO GEODETIC SATI 

Curasao, Netherlands Antilles 

U.S. Navy 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


Other U$N 
Codes 


Doppler mobile van 


Point referred to center of antenna array at elevation of around screen 


GEODETIC COORDINATES 


Latitude 

Longitude (E). 
Datum 


12° 

05' 

26 '.'196 

291 

09 

46.253 


South American 1969 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E) . 

Based on f i 


12° 

05' 

38'.' 65 

t 0'.'07 

291 

09 

47.84 

+ 0.10 


Elevation 

above mean , n 
sea level 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 




FROM 

A DOPSATRAK 814 
A I 


AZIMUTH DATA 

TO 

A DP-23 

A 


DISTANCE 

meters 

3479.43 


AZIMUTH 
FROM NORTH 


33 '.'88 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys by I AGS and NAVOCEANO in 1968. 

The station is not marked. Its position was fixed by turning six 
positions from primary triangulation station DP-23 and second-order station 
VH-1117 to concrete markers at each of the four antennas. 

The elevation was determined by NAVOCEANO from a BM (elev. 9.900 m) 
at the entrance to the phosphate mine. 

Geoid height from CHUA base, T0P0C0M 1971. DP _ 23 



DOPSATRAK 814 


\VH-III7 


p flTF September 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal meters 

Vertical Qjj meters 


To Datum Origin 

9 

1 


meters 

meters 


REFERENCES 


Geodetic Information Report and 
Summary sheet USAT0P0C0M April 1969, 
revised April 1971 . 


2814 






Station No 281 5 

Code Name PAR I BO 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Paramaribo, Surinam 


Equipment . 


Doppler 


Agency . 


U.S. Navy 


Point referred to center of array at elevation of ground screen 


Latitude. 


Longitude (E). 


Elevation 
above mean 
sea level 


GEODETIC COORDINATES 

05° 26' 54'.'714 

304 47 43.487 
_ South American 1969 


21.45 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


05° 26 1 48 "3 5 t 0V15 
304 47 39.43 ±0.10 


Based nn first-order obs USAF 1961 at A 
ZANDERY ASTRO, 150 m from A 815 


-_9.7 meters 


Height 

above , „ 

ellipsoid l±- 


ASTR0N0MIC 
OR GEODETIC 

Geodetic 


A 815 (324 Mel 


AZIMUTH DATA 


A INTSATRIG 008 


DISTANCE 

meters 

27.292 


AZIMUTH 
FROM NORTH 

310° 19* ?7 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The location of each of the four antennas is 
marked by a nail set in concrete. The frequency 
of each is written in the concrete. 

A loop traverse by the AMS BC-4 team in 1968 |STS 008 
connected the collocated stations to the Hi ran astro ecc 
station ZANDERY 1960. The closure was one cm 
(1 : 38,000) . 

Elevation was by spirit leveling from a ZANDERY, 
whose elevation (54.38 feet) was by spirit leveling i NTS atrig 
by 1370th Photo Mapping Wing USAF, from BM 89 at oos L 
the Zandery Airport. 

Geoid height from CHUA base, T0P0C0M 1971. 


OOPSATRAK 

815 


ZANDERY 



OPSATRIG 47G 


pftTF September 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal ChOl ^ 

Vertical Q . v P I m 


To Datum Origin 

meters Z meters 

meters ! meters 


REFERENCES 

Geodetic Information Report and 
Summary, T0P0C0M August 1968, revised 
June 1971 . 
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Station No. 


2817 


USN 817 


GEODETIC DATA SHEET 


MESHED 


GEODETIC SATELLITE OBSERVATION STATION 


Location Mashhad, Iran 

Agency U.S. Navy 


Equipment . 


Doppler mobile van 


Point referred to. 


center of antenna array at elevation of ground screen 


Latitude. 


Longitude (E). 


Elevation 


GEODETIC COORDINATES 

36° 14' 30V 14 


59 37 42.97 


European 


above mean q Q /i c 
sea level 


Latitude. 


ASTRONOMIC COORDINATES 

36° 14' 28V43 


Longitude (E) . 


59 38 01.04 


Based nn first-order obs AMS 1966/67. 
20 m SW of van 


meters 


Height 
above 
ellipsoid ■ 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


AZIMUTH DATA 


A MASHHAD OPT 66 A MASH OPT RM 1 


OISTANCE AZIMUTH 

meters FROM NORTH 

26.3 , 357° 38' 34" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The station is at the intersection of diagonals 
between four 8-inch iron pins marking the van 
antennas and 5.2 m above the surface. The pins are 
set in concrete. RM , 

The survey by NAV0CEAN0 in 1968 was by angle and A, 

distance from AMS stations MASHHAD OPTRACK 1966 and 
MASHHAD OPTRACK RM 1 to each of the four antenna 
positions. (The position of MASH. OPT. used here is 
t> 36° 14' 29 '.'526, x 59° 37' 42'. 729). For a descrip- 
tion of the surveys for the AMS stations see GDS 
No. 6015. 

Elevation was derived from the same AMS stations. 

Geoid height from G. Bomford's geoid chart of Europe, 

N. Africa and S.W. Asia, February, 1971. 



MASHHAD 
OPTRACK 1966 


August 1971 


ACCURACY ASSESSMENT 

T o Local Control T o Datum Origin 

Horizontal J_es_ s than 1 meters 8 meters 


Vertical 


less than 1 


meters 


meters 


REFERENCES 

Geodetic Information Report and Summary 
card, NAV0CEAN0 7 November 1968, rev. 
T0P0C0M 27 May 1970. 






Station No. 28l8 

Code Name TRONOR 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Tromsfl, Norway 

Agency U.S. Navy 


Equipment Doppler 


Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Latitude . 


Longitude (E). 


not specified 


Longitude (E) . 


Based on . 


Elevation 
above mean 

sea level ili_ 


meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

SURVEY DETAILS ARE LACKING; COORDINATES ARE APPROXIMATE AND UNVERIFIED. 


Insufficient data for accuracy assessment. 


DATE July 1970 


ACCURACY ASSESSMENT 
To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

Ltr. Commander, Naval Air Systems Com- 
mand to NASA Hq. 2/12/68. 
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Station No. 2820 

Code Name _ VILLAD GEOt 

Location Villa Dolores, Argentina 

Agency U.S. Navy 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other J1SN. 
Codes 


Equipment Doppler 


Point referred to not specified 

GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

-31° 57' 


Latitude 



Longitude (E) 

" 294 54 

* — 

Longitude (E) 



Datum 

not specified 


Based on 



Elevation 




Height 


above mean 

596 meters 

Geoid 


above 


sea level 

height _ 

meters 

ellipsoid 

meters 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

COORDINATES ARE APPROXIMATE; SURVEY DETAILS ARE LACKING. 


Insufficient data for accuracy assessment. 


nATF July 1970 


ACCURACY ASSESSMENT 

T o Local Control To Datu m Origin 

Horizontal meters meters 

Vertical meters meters 


REFERENCES 


2820 



GEODETIC DATA SHEET 


USN 821 


Code Name ZABANG 


Agency . 


GEODETIC SATELLITE OBSERVATION STATION 


Locatjon Zamboanga, Philippines 


Equipment . 


Doppler mobile ban 


U.S. Navy 


Point referred to- 


center of antenna array at elevation of ground screen 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


latitude _ 

06° 55 

1 26 '.'85 


Latitude 



Longitude (E) _ 

" 122 " 04 

03.77 


Longitude (E) 

■ - — 


Datum 

Luzon 



Based on 



Elevation 
above mean 
sea level — 

15.01 

meters 

Geoid 
height — 

meters 

Height 

above 

ellipsoid 

meters 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 
Geodetic 


FROM 

A CORN 
A ZAMBO 


AZIMUTH DATA 

TO 

A ZAMBO ECC 
A ZAMBO ECC 


DISTANCE 

meters 

3220.1 

12.49 


AZIMUTH 
FROM NORTH 

138° 54' 2! 
90 01 5: 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station is unmarked. In October 1967 station 
ZAMBO (marked USN00 1967) was placed about 20 m from 
the van and the four antennas were fixed by angle and 
distance from it. Early in 1968 a NAV0CEAN0 party 
tied the station to local control by a traverse from 
A CALABEZA, with azimuth from a PLANTATION, through 
A CORN, A ZAMBO AZ, and A ZAMBO ECC. A Wild T3 was 
used at night to turn 16 positions at all stations. 

Elevation was by leveling with a Wild T2 from a 
USC&GS benchmark at Zamboanga Airport and back. 
Elevation of the BM could not be verified. 


\ZAMBO AZ. 


\ZAMBO 


ODoppler 
" van 

ZAZAMBO ECC. 


iCALABEZA 


PLANTATION ■ 


June 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 1 } rr 

Vertical- 0-5 


meters 

meters 


To Datum Origin 

3 

2 


meters 

meters 


REFERENCES 

Geodetic Information Report and Summary 
card NAV0CEAN0 14 Nov. 1968, rev. T0P0C0M 
3 June 1970. 
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Station No 2822 

Code Name FRTLMY 
Ration Fort Lamy, Chad 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


USN 822 


Equipment Doppler mobile van 


Apenry U.S. Navy 


Point referred to 

center of antenna array at elevation of ground screen 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 

Latitude 

12° 07' 50 '.'89 5 

Latitude 



Longitude (E) 

15 02 05.680 

Longitude (E^ 


Datum' 

Adindan 

Rased nn 



Elevation 



Height 


above mean 


Geoid 

above 


sea level 

298« 35 meters 

height +2 1 £5 meters 

ellinsoid 

320 meters 

: 



AZIMUTH DATA 



ASTRONOMIC 



DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 


. center van 822 

A BC-4 064 

29^.89 , 

28_ 0 _25' 

J center van 822 

4 SECOR 717 

51.00 1 

1 6 3 54 



i 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The horizontal position is not marked. 

The survey was made by USAT0P0C0M and USNOO 
in 1968. Horizontal control is based on geodimeter 
traverse station No. 55, established by IGN, who 
also determined the azimuth and distance from a IGN 
55 to A BC-4 064 RM1 . Directions were observed by 
T-2 (4 positions) and the indicated sides measured 
by steel tape. USNOO made the observations to tie 
in the Doppler van site. 

IGN brought precise levels to a BC-4 064 RM1 . 

T0P0C0M, using fourth-order methods, determined 
elevations of A BC-4 064 and A SECOR 717. USNOO 
determined elevations of the Doppler antennas. 

The datum is MSL atPointe Noir, Congo. 

Geoid height on Adindan Datum furnished by 
USAT0P0C0M. 


DATE 


064 BC-4 



ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal < J ^ meters 0 meters 

Vertical < 1 meters - meters 


REFERENCES 


Geodetic Information Report and 
Summary Card, USAT0P0C0M, November 1969; 
rev. 27 May 1970, 


2822 



2830 

GEOD 

HOHENP GEODETIC SATE 

Hohenpeissenberg, West Germany 
U.S. Navy 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


USN 830 


Equipment Doppler mobile van 


Point referred to. 


center of antenna array at elevation of ground screen 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

47° 48' 08V 39 


1 atitude 

47° 48' 10V85 

Longitude (E) _ 

11 01 30.31 


Longitude (E) _ 

11 01 30.63 

Datum 

European 


Rased on 

unknown source 

Elevation 
above mean 
sea level — 

943 -' 4 meters 

Geoid 
height -I. 

® ^ meters 

Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


AZIMUTH DATA 


A TRANET STA.MARK A STS 065 
A TRANET STA.MARK 162 MHz antenna 


DISTANCE 

meters 

54.40 

T4T33" 


AZIMUTH 
FROM NORTH 

205° 41 1 52V 7 
no 26 46 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The position of the unmarked station was 
determined by the German Geodetic Research 
Institute (DGF) in December 1967 by angle and 
distance of each of the four antennas from a 
fixed bolt, A TRANET STATION MARK. The 
position of this station was fixed by ties to the 
Hohenpeissenberg Church and AB0BING 7. A descrip- 
tion of this survey is not provided. 

The elevation was determined from TRANET STATION 
MARK (elev. 936.92 m). 

Geoid height from G. Bomford's geoid chart * . — - — "" 

of Europe, N. Africa and S.W. Asia, sts hohenpeissenberg 

February, 1971. (dgf) 


TRANET STATION MARK 


) antenna 
center 


iSTS 065 
(USCSGS) 


Auqust 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal I rr 

Vertical — < "* 


meters 

meters 


To Datum Origin 

2 

1 


meters 

meters 


references Geodetic Information Report 
and Summary card, NAV0CEAN0 2 April 1970, 
rev. TOP0C0M 26 May 1970. 
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Station No 2831 

Code Name REV I LA 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Socorro Island, Mexico 
U.S. Navy 


Equipment 


0, h er USN 8 31 
Codes 


Doppler mobile van 


Point referred to. 


center of antenna array at elevation of 


Latitude- - - 
Longitude (E) 
Datum 

Elevation 
above mean 
sea level — 


GEODETIC COORDINATES 

18°__43 1 43 V68 

249 02 40.50 

Is 1 a Socorro Astro 
(Clarke 1866 spheroid) 


ASTRONOMIC COORDINATES 


latitude -- lo - ™ -HP-yOg 

Longitude (E) ^49 40.50 

Based nn first-order obs C&GS 1967 at 
A STS 038, 52 m NW of van 

Height 

above 

— meters ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Astronomic 


FROM 

SAT TRIG STA 038 


AZIMUTH DATA 


ISTS 038 AZ MK 


DISTANCE 

meters 

556.02 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed by USC&GS 30 November to 12 December 1967. 

The station occupied by the Doppler van is unmarked. 
Position was determined by azimuth and double-taped 
distance to each of the four antennas from C&GS Satellite 
Tri angulation Station 038. 

The origin for the datum is the 1967 astro-position 
of A STS 038 (<5 18° 43' 44.93, \ 249° 02' 39'.'28) 

NAV0CEAN0 records no elevation for the station, but 
C&GS reports the elevation of a 038 to be 21.7 m, 
based on 12 days tide observations. 


ISTS HILL 



STS 038 


VAN 831 


STS AZ MK 


September 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal <_J ir 

Vertical _ < ^ 


meters 

meters 


To Datum Origin 
1 
1 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary card, NAV0CEAN0, 12 November 
1968; rev. T0P0C0M 3 June 1970. 
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Station No 3 7 

Code Name ^BRZIL 

9 Location Natal, Brazil 

Agency U.S. Navy 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USN 837 
Codes 


Equipment Doppler mobile van 


Point referred to center of array at elevation of ground screen 


-Latitude^- 


Longitude (E) . 
Datum 


GEODETIC COORDINATES 

-05° 54' 56'.' 436 


324 49 57.617 


South American 1969 


_ Latitude. 


ASTRONOMIC COORDINATES 

-05° 54' 56 '.76 ± 0'.'09 

324 49 54.39 + 0.07 


Longitude (E). 

Based on first-order obs IAGS 1967, at site 


Elevation 
above mean 
sea level - 


41 .0 


■ meters 


Geoid 

height 


+ 26.1 


meters 


Height 
above 
ellipsoid . 


67 


. meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 


FROM 

A B. DO INFERNO 
A B. DO INFERNO 


AZIMUTH DATA 


TO 


DISTANCE 

meters 


A B. DO INF. ECC , 23.276 

A NATAL I 9719.6 


AZIMUTH 
FROM NORTH 


347° 07' 23" 
144 14 17.98 


to NATAL 


N 

4 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by the following organizations: 
basic tri angulation by Instituto Brasil eiro de Geografia 
(IBG) with IAGS cooperation in 1967; 
astro observations by IAGS in 1967; 
eccentric ties to Doppler van by US NAV0CEAN0 in 
1968 (about 6m); and 

supplementary geodetic survey by Di retori a-, 
de Servico Geografico (DSG) with IAGS cooperation 
in 1969. 

The center of the antenna array (designated ''2837" 
sketch) is not marked on the ground. 

The IBG-IAGS basic tri angulation is a central point 
figure with station BARREIRA DO INFERNO at the south- 
west corner. Ties to the Doppler antennas were made 
by NAV0CEAN0 with a Wild T-2 (four circle positions) 
and steel tape (two measurements). 

The elevation given above is the mean elevation of 
the four "cats whiskers' 1 determined by non-reciprocal vertical angles. 

Geoid height from CHUA base, T0P0C0M 1971. 


1 ) 

2 ) 

3) 

4) 


in 



PATE September 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0-04 meters 

Vertical meters 


To Datum Origin 

§ meters 

meters 


1 


REFERENCES 

Geodetic Information Report and Summary 
card, USAT0P0C0M, February 1969, rev. 

May 1971. 
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GEODETIC DATA SHEET 


USN 840 


AWAWAA 


GEODETIC SATELLITE OBSERVATION STATION 


Location Addis Ababa, Ethiopia 


Equipment 


Doppler mobile van 


Agency . 


U.S. Nav\ 


Point referred rn center of antenna array at elevation of ground 


Latitude. 


GEODETIC COORDINATES 

08° 46' 09'.' 563 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) 38 59 49.284 

Datum Adindan 


Longitude (E). 


08° 46' 06^80 + OV 12 
38 59 57.31 + 0.07 


Based nn first-order obs. T0P0C0M 1968 at si te 


Elevation 

above mean . 

sea level Lo90_ 


Geoid , 

height ~o -5 meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 




AZIMUTH DATA 

DISTANCE 

FROM 


TO 

meters 

■ center van 

840 

A 042 

32.817 

J center van 

840 

A TT3 

j 431.96 


AZIMUTH 
FROM NORTH 

186° 21 1 47' 
344 11 01 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The point of reference is above an unmarked 

point at the center of the array of four antennas, 

each of which is marked by a TRANET disk. NB / 

Surveyed by USAT0P0C0M in 1968, the horizontal 
control consists of an electronic traverse to / 7 ~ — 

A ASTRO PIER from a DUCAM NB, closing back on g/ / 

A SB. Angles were measured by Wild T-3A (2 sets «7 / 

of 16 positions) and distances by Tell urometer 1/ / 

MRA-3 (2 measurements and offset check). Doppler #/ / 
antenna was tied as indicated: angles by T-2 S / 

(8 positions), and distances twice by steel tape. f / / 

The mean elevation of the ground beneath the g/ 

point of reference is 1885.0 m. The height of 1/ 

the ground plane was not measured. It is esti- 
mated by USN to be 5.8 m above the ground. 

Elevation of A ASTRO PIER was determined by 
first-order leveling from a DUCAM NB; differences 
to antenna were by third-order methods. Datum 
is Provisional USC&GS MSL 1961. 

Geoid height on Adindan Datum furnished by USAT0P0C0M. DATE _ 


DOPPLER 

840 


ASTRO 

PIER 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0-04 . meters 

Vertical ] meters 


To Datum Origin 

5 meters 

2 meters 


REFERENCES 


Geodetic Information Report and 
Summary Card, USATOPOCOM, September 1969. 
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Station No 2844 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


844 


Code Name 

(Location Quito, Ecuador 

Agency U.S. Navy 


Other USN 
Codes 


Equipment Doppler mobile van 


Point referred to center of antenna array at elevation of ground screen 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 


Latitude 

O 

O 

o 

05' 51V 332 


i atitnrip - 00° 05* 53V 95 ± 0V 09 

Longitude (E) 

281 

34 50.213 


1 nngitude (F) 281 34 57 ,91 ±0,12 

Datum 

South American 1969 


RaspHnn first-order obs by IGM & IAGS 

Elevation 
above mean 
sea level — 

2686.0 

— meters 

Geoid 

height. 

in 1967 at site 

Height 

above 

?_4.6___ meters ellipsoid. 4/11 . meters 


AZIMUTH DATA 


ASTRONOMIC 



DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 

Geodetic 

, van 844 

, A PC-1000 

. 40.76 

O 

00 

CO 

o 

o 

00 





DESCRIPTION OF SURVEYS AND GENERAL NOTES 


A 20 X 60 cm monument was placed flush with the ground under each of the 
four antennas. The ground screen was 4.6 m above the center of these monuments. 

A survey party of NAV0CEAN0 in November 1968 
tied the Doppler van to station 
PC-1000 (the same as station 


INTSATRIG-009) , which had 
previously been tied to local 
control by IGM Ecuador and 
IAGS. 

(See Geodetic Data Sheets 
6009 and 3499.) 

NAV0CEAN0 also determined 
the average ground screen elevation 
by vertical angles from A PC-1000 
(elev. 2681.6, one meter higher 
than the elev. given earlier for 
this station.) 

Geoid height from CHUA base, 
T0P0C0M 1971. 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal — <_J meters § meters 

Vertical Z meters ^ meters 



nflTF September 1971 


REFERENCES 

Geodetic Information Report and 
Summary, USAT0P0C0M 26 May 1970, revised 
April 1971. 


2844 



2846 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


USN 846 


Station No. 
Code Name 


Ration Easter Island 

Agency U.S. Navy 


Other 

Codes 


Equipment D °PP ler mobile van 


Point referred to 


center of antenna array at elevation of ground screen 


Latitude 

GEODETIC COORDINATES 

-27° 10' 38'.'0239 


ASTRONOMIC COORDINATES 

latitude -27° 10* 38'.'02 


Longitude (E) 
Datum. 

250 34 18.4568 


longitude (Ft 250 34 18.46 


Easter Island 1967 Astro 


Raced on first-order obs by IAGS 1967 

at 

Elevation 
above mean 
sea level - 

233,9 meters 

Geoid 
height _ 

A 020 RM3 at the site 

Height 

above 

meters ellipsoid 

_ meters 


AZIMUTH DATA 


ASTRONOMIC 



DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 




DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station is unmarked. 

The local survey was by Nathaniel Bravo Figueroa of Fuerza Area de Chile on 
4 Aug. 1969. 

He turned angles to each of the four antennas from stations SATRIG RM1 and RM2. 
These stations were set by IAGS in 1967 (see Station No. 6020). 

The elevation is approximate and was estimated by adding 4.6 m to the fourth-order 
ground elevation of a SATRIG 020 (elev. 229.3 m). The tidal elevation is based on 
24 months obs. by the Chilean Navy. 


DATE 


June 1971 


ACCURACY ASSESSMENT 


REFERENCES 


To Local Control To Datum Origin 

Horizontal 0 . - . Q) meters 5_J meters 

Vertical 1 meters ] meters 


Geodetic Information Report and Summary 
card, NAV0CEAN0 18 Nov. 1969, rev. T0P0C0M 
1 June 1970. 
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Station No 2847 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


USN 847 


Code Name CERSOM 

Cerro Sombrero, Chile 
Agency U.S. Navy 


Other 

Codes 


Equipment Doppler mobile van 


Point referred to center of antenna array at elevation of ground screen 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 


Latitude ~^2 

' 51 '.'083 


Latitude -52° 49735 ± 0707 


Longitude (F) 290 46 

29.084 


i ongitiiHe (F) 290 46 25,95 ± 0.06 


riatum Provisional 

South Chile 

1963 

RaceHnn first-order obs 1967 by IAGS 

at 

Elevation 

above mean 87 .35 

sea level 

- meters 

Geoid 
height — 

A 043 ASTRO 

Height 

above 

meters ellipsoid 

. meters 


ASTRONOMIC 

OR GEODETIC FROM 


Geodetic A 043 ASTRO 


AZIMUTH DATA 

TO 

A 043 


DISTANCE 

meters 


14.516 


AZIMUTH 
FROM NORTH 


29° 52' 55" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The horizontal position is the center of four 
concrete markers under the van's antennas. 

The positions of 3 of the van's antennas were 
intersected by NAV0CEAN0 from stations 043 RM2 
and 043 ASTRO, about 45 and 60 m distant from the 
26-meter base. Stations 043, 043 RM2, and 043 
ASTRO were set in a 1967 survey by IGM-Chile and 
IAGS from two stations of the IAGS 1961 Tell urometer 
traverse, C0FFEHILL and MAJADAS (See No. 6043). 

Elevations were by vertical angle from the BC-4 
(043) site, whose elevation is based on second-order 
levels from BM 2L-100 (elev 31.709 m), a station in 
the 2L Porvenir-San Sebastian level line. The datum, 

MSL Puerto Percy, Chile, is based on tidal records 
October 1961 to December 1962. A 3-meter discrepancy 
exists between NAV0CEAN0 and IAGS elevations. 


N 

I 



DATE 


June 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal ! meters 2 meters 

Vertical - meters ^ meters 


REFERENCES 

Geodetic Information Report and Summary 
card, NAV0CEAN0 21 October 1969, revised 
UST0P0C0M 26 May 1970. 
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Station No 2849 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


USN 849 


Code Name 



ocation 


Agency 


CHRIST 


Christmas Island 
U.S. Navy 


Other 

Codes 


Equipment Doppler mobile van 


Point referred to center of array at elevation of ground screen 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 


02° 00' 35 "622 - - 


Latitude^_i. 


- 02° -00.'.- 35" 62 - + O'.'-IO . .. 


Longitude (E) 202 35 21.961 

Datum Christmas Island 1967 Astro. 


Longitude (E) 202 35 21.96 i 0.06 

Based on first-order obs USC&GS 1967 at 


Elevation 

above mean - 

sea level 9-^5 meters 


Height 

Geoid above 

height meters ellipsoid 


meters 


AZIMUTH DATA 


ASTRONOMIC 
OR GEODETIC 

FROM 

TO 


DISTANCE 

meters 

AZIMUTH 
FROM NORTH 

Geodeti c 

A 059 RM3 

. A 059 Az Mk 

2 . 

1261.270 

250° or 

59'.'7 

Astronomic 

A 059 RM3 

| A 059 Az Mk 

- 2 —\ 


250 01 

59.7 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


N 

I 


The point of reference is 5.3 m above a USC&GS 
triangulation disk stamped SATELLITE TRIANG. 

STATION 059, 1967. 

The survey by USC&GS in 1967 fixed a 059 by a side 
shot (9.860 m) from a RM3, the astro-station for the 
local datum. A first-order astro-azimuth from 
A RM3 to A Az Mk2 was used to orient the datum. 
Positions for a 059, Az Mk2, and Az Mkl were 
measured with steel tape and Wild T3. 

Elevation was by third-order leveling from 
bench marks in London Village (10 km). 

The datum is based on eight years 
tidal observations. 


059 



ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal 0 • 01 meters 0-01 

Vertical Q-Q f: meters 1 


DATE 


June 1971 


REFERENCES 


Geodetic Information Report and Summary 
meters card, rev. USAT0P0C0M, 3 June 1970. 
meters 
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PC-1000 Cameras 3000 


Station No.. 


Code Name PANGOO 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Pago Paao. American Samoa 

Agency U.S. Air Force 


Equipment PC-1000 camera 


Point referred to not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude ; 


• T4° ~2Q 1 12'.'20- 


' Latitude: 


Longitude (E). 


not specified 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE UNVERIFIED; SURVEY DETAILS ARE NOT AVAILABLE. 


Insufficient data for accuracy assessment. 


patf liZQ 


ACCURACY ASSESSMENT 

To Local Control 


REFERENCES 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


3022 




Station No. . 


Code Name ANT IGA 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AFETR 
Codes 


Location Antigua, West Indies Associated States 


Agency 


U.S. Air Force 


Equipment PC-1000 camera 


Point referred to camera nodal point 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


i o no' co" i 


Latitude. 


Longitude (E). 


298 12 37.552 


Longitude (E) . 


NAD 1927 


Based on. 


Elevation 

above mean , Q 

sea level LcJ±_ 


Geoid 

height — t o meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Position from USAF survey 1968. 
Survey details are not available. 


Geoid height from AMS A-G geoid contour map 1967. 
13.4 m by the ETR 1969 satellite survey.) 


(The geoid height is 


July 1< 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

AFETR Geodetic Coordinates Manual 
August 1969. 
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Station No 3333 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Code Name GRNVLE 
Lotion Greenville, Mississippi 

Agency U.S. Air Force 


Other 

Codes 


Equipment 


PC-1000 camera 


Point referred to 

not specified 





GEODETIC COORDINATES 



ASTRONOMIC COORDINATES 

Latitude 

33° 28' 48797 


Latitude 



longitude (Ft 

268 59 49.17 

- 

Loneitude 


Datum 

NAD 1927 


Based on 



Elevation 




Height 


above mean 


Geoid 


above 


I sea level 40 . 3 meters 

height + 

4.0 meter* 

ellipsoid 

45 meters 








AZIMUTH DATA 



ASTRONOMIC 




DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 










~ 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE UNVERIFIED. 


Geoid height from AMS A-G geoid contour 

map 1967. 



Insufficient data for accuracy assessment. 







DATE 

July 1970 

ACCURACY ASSESSMENT 


REFERENCES 


To Local Control To Datum Origin 

General Sta. Data Sheet, NGSP, from 

Horizontal 

meters 

meters 

Hq. USAF 

(AFNINCB) 1/12/68. 

Vertical 

meters 

meters 
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Station No 3334 

Code Name GRVILL 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Locgtigp S-faoneville, Mississippi 

Agency U.S. Air Force 


Equipment 


PC-1000 camera 


Point referred to 

not specified 





GEODETIC COORDINATES 



ASTRONOMIC COORDINATES 

Latitude ... 

33° 25' 31795 


Latitude 



Longitude (F) . 

269 05 11.35 


Longitude fE'i 


Datum 

NAD 1927 


Based on 



Elevation 




Height 


above mean 


Geoid 


above 


sea level 

39 meters 

height 

5 meters 

ellipsoid 

meters 








AZIMUTH DATA 



ASTRONOMIC 




DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 












DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE UNVERIFIED. 


Geoid height from AMS A-G geoid contour map 1967' 



Insufficient data for accuracy assessment. 







DATE — 

July 1970 

ACCURACY ASSESSMENT 


REFERENCES 


To Local Control To Datum Origin 

General Sta. Data Sheet, NGSP, from Hq. 1 

Horizontal 

meters 

meters 

USAF (AFNINCB^ 1/12/68 

• 

Vertical 

meters 

meters 
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Station No. 


—3boo Gl 

Code Name us ^ geoditk 

ocation Colorado Springs , Colorado 

Agency U.S. Air Force 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


PC-1000 camera 


Point referred to not specified 

GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

39° 00' 22" kk 

1 atitude 



Longitude (E) 

255 07 01.01 

Longitude (F) 



Datum 

NAD 1927 

Rased on 



Elevation 
above mean 
sea level 

2184.1 meters 

Geoid 

height _*J meters 

Height 

above 

ellinsnid 

2191 meters 

O ' ...-'••w.w V...J/VV.M 



AZIMUTH DATA 



ASTRONOMIC 



DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE UNVERIFIED. 


Geoid height from AMS A-G geoid contour map 1967 . 


Insufficient data for accuracy assessment. 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters meters 

Vertical meters . meters 


DATE July 1970 


REFERENCES 

General St a. Data Sheet, NGSP, from Hq. 
USAF (AFNINCB) 1/12/68. 


3400 


Station No 3401 


USAF 401 


GEODETIC DATA SHEET 

Code Name __BEDFRD__ GEODETIC SATELLITE OBSERVATION STATION 


Location 


Agency . 


Bedford, Massachusetts 
U.S. Air Force 


Equipment 


Other 

Codes 


PC-1000 camera 


Point referred to optical center of camera ; 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 42° 27' 17V530 Latitude 42° 27' 17V22 t 0V19 

Longitude (E) 288 43 35.033 ” 288 ' 43" 29.22" i 0.10 

Datum NAD 1927 Racof< nn first-order obs 1381 GSS at site 


Elevation 





Height 



above mean 

83.0 


Geoid _ 


above 

89 


sea level — 

— meters 

height + ° 

_ meters 

ellipsoid 

meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed by 1381st GSS in 1966. 

The camera station, PENTHOUSE B OFFSET (1381 GSS) 
1966, was positioned by angle and distance from TP-2 
(1381 GSS) 1966. Station TP-2 is part of a second- 
order nine-station loop traverse from first-order 
station BEDFORD USC&GS 1940. Azimuth control came 
from a Laplace observation TP-2 to TP-1 (1381 GSS) 
1966. 

The point of reference is 1.32 meters above a 
bronze disk stamped "B OFF 1381 GSS 1966," in the 
concrete roof of building 1105 B. 

Elevation was by fourth-order spirit levels 
from second-order BM X-3-59 (USC&GS). 

Geoid height from AMS A-G geoid contour map 1967. 

Station was moved January 2, 1967. 


I 


BEDFORD 



ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 me ters 6 

Vertical less than 1 me t ers 1 


Patf July 1970 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary card, USAF 1381st Geodetic 
Survey Squadron, May 10, 1967, revised 
November 6. 1968. 
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Station No. 


Code Name SEMMES 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


ocation Semmes, Alabama 


Equipment . 


PC-1000 camera 


Agency . 


U.S. Air Force 


Point referred to. 


not specified 


Latitude, 


GEODETIC COORDINATES 

30° -ir.6-' 4-9-'. '35 


ASTRONOMIC COORDINATES 


Latitude-^. 


Longitude (E) . 


271 ^4 52.37 


Longitude (E). 


NAD 1927 


Based on. 


Elevation 
above mean 
sea level . 


Geoid 

height ! meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE UNVERIFIED. 


Geoid height from AMS A-G geoid contour map 1967 . 


Insufficient data for accuracy assessment. 


DATE July 1970 


ACCURACY ASSESSMENT 


To Local Control To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

General Sta. Data Sheet, NGSP, from Hq. 
USAF (AFNINCB) 1/12/68. 
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Station No. 


SWAN IS 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


PC-1000 camera 


U.S. Air Force 


Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


"Latitude. 


-17°' -2V 1 :6V 57" 


Latitude. 


Longitude (E) . 


276 03 29.87 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE UNVERIFIED. 
No geodetic tie to NAD 1927 has been' made. 


Insufficient data for accuracy assessment. 


PftTF July 1970 


ACCURACY ASSESSMENT 

To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 


meters 

meters 


REFERENCES 

General Sta. Data Sheet, NGSP, from Hq. 
USAF (AFNINCB) 1/12/68. 


3404 


Station No.. 


Code Name GRDTRK 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AFETR 070401 
Codes 


Location . 


Grand Turk, Bahama Islands 


Equipment 


PC-1000 camera 


Agency . 


U.S. Air Force 


Point referred to. 


not specified 


Latitude. 


Longitude (E) . 


GEODETIC COORDINATES 

21 ° 2 $' 467796 

288 51 13.786 


ASTRONOMIC COORDINATES 


- Latitude. 


Longitude (E) . 


NAD 1927 


Based on . 


Elevation 
above mean 
sea level - 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE 


Geoid height from AMS A-G geoid contour map 1967 ■ 


PATF Ju1 Y 1970 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


REFERENCES 

AFETR Geodetic Coordinates Manual 
August 1969 * 


3405 




3406 

CURACO 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USAF 
Codes 


Curacao. Netherlands Antilles 
U.S. Air Force 


Equipment . 


PC-1000 camera 


Point referred to. 


camera trunnion 


GEODETIC COORDINATES 

. Latitude 12° 05 1 26'. l 843... ..... 

Longitude (E) 291 09 45.803 

Datum South American 1969 

Elevation 

above mean c 

sea level meters 


Latitude- 


Longitude (E) 


ASTRONOMIC COORDINATES 

_ 12° -05'- 39 '.'-31 4 O'. 1 07 

291 09 47.39 + 0.10 


Based nn first-order obs IAGS 1968, 19 m 
south of the station 


ucu,u i n a 
height ~ lu ’° meters 


Height 
above 
ellipsoid . 




AZIMUTH DATA 



ASTRONOMIC 



DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 

Geodetic 

, A CURACAO 1965 


29.793 

. 163° 46 ‘ 03" 



DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys by Inter-American Geodetic Survey in 1968. 

The point referred to is 1.25 m above a 6 cm bronze disk, stamped 
CURACAO 1965, in a triangular concrete slab 2 m on each side, 8 cm above 
ground level . 

Station’ CURACAO 1965 (0PTSATRIG 406) was fixed by eccentric tie from 
A BAKER-NUNN 9009. Four positions were turned with a Wild T-3, and the 
distance was taped twice. Station B-N 9009 was fixed from primary 
triangulation stations DP-21 and DP-23 dp-23 

and second order VH-1117. 16 positions Curasao 1965 

were turned with a Wild T-3 for all __ 

directions, and all interior distances \ 0 ~^Adp- 2 i 

double-measured with a Wild Distomat. \ / 

Elevation was by spirit levels \ T\/ 

from Cadastral Survey BM 99 \ /^baker-nunn 

(elev. 7.081 m). \ / 9009 

Geoid height from CHUA base, \ 1 / 

T0P0C0M 1971. \V VH -1117 


SeDtember 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0^05 rr 

Vertical— ^.01 m 


meters 

meters 


To Datum Origin 

9 

1 


REFERENCES 


Geodetic Information Report and 
meters Summary sheet, USAT0P0C0M April 1969, 

meters revised April 1971. 





Code Name TRNDAD 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other U$AF 
Codes 


Location . 


Agency . 


Trinidad, Trinidad and Tobago 
U.S. Air Force 


Equipment 


PC-1000 camera 


Point referred to camera trunnion 


Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level - 


GEODETIC COORDINATES 

10° 44 1 35 '.'844 

~ 298 23 25.652 

South American 1969 


Latitude. 


ASTRONOMIC COORDINATES 

10° 44' 33 '.'29 ± O'. '06 


Longitude (E) . 


298 23 25.41 ± 0.09 


Based nn first-order obs IAGS 1968 19 m SE 
of station 


Geoid 

height r. 18. 1 meters 


. Height 
above 

ellipsoid 23 7_ 


. meters 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 


TRI STA No. 2 


AZIMUTH DATA 


TRI STA No. 2 Ref 


DISTANCE 

meters 

15.223 


AZIMUTH 
FROM NORTH 


144° 1 7 ' 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed by Inter-American Geodetic Survey, 1968. 

The point referred to is 1.25 m above a 9-cm bronze 
disk, stamped TRI STA No. 2, in a 2.4 m square concrete 
pad. The station is also called 0PTSATRIG 407. 

The position was fixed from TRI STA No. 2 Ref. No. 1 
by 8 positions turned with a Wild T-3, and double- 
taped distance. TRI STA No. 2 Ref. No. 1 was 
positioned from two stations of the Land Survey 
Department of Trinidad by traverse with Wild T-3 
and D I -50 Distomat. 

Elevation was by leveling and vertical angles 
from BM TIDE 1949 (el. 2.716 m). Datum is MSL 
Carenage Bay, based on 2 years of automatic tide 
gauge records. 

Geoid height from CHUA base, T0P0C0M 1971. 


TRI STA. No. 2 

rfft ACOROZAL 

H / (1000) 

\*TRI STA. No. 2 Ref. 1 


^MT. CATHERINE (33) 


September 1971 


ACCURACY ASSESSMENT 

To Local Control 

0.05 


Horizontal 
Vertical _ 


meters 


To Datum Origin 

8 


REFERENCES 


Geodetic Information Report and 
Summary, USAT0P0C0M June 1969, revised 
May 1971 (preliminary). 
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Station No. 


3413 


GEODETIC DATA SHEET 


Code Name NATABR 


GEODETIC SATELLITE OBSERVATION STATION 


Location Natal, Brazil 


Agency . 


Equipment PC-1000 camera 


U.S. Air Force 


Point referred to intersection of optical and rotational axes 


Latitude . 


"Longitude (E) . 


GEODETIC COORDINATES 

- 05° 54' 56V253 

324 49 -57.605 

South American 1969 


Latitude. 


ASTRONOMIC COORDINATES 

- 05° 54' 56V 58 


Longitude (E) 324 49 5 . 4 . 38 


Based on. 


first-order obs TAGS 1967 at site 


Elevation 
above mean 
sea level - 


+ 26.1 


meters 


Height 
above 
ellipsoid . 


astronomic 

OR GEODETIC 

Geodetic 
Geodetic 


. A B. DO INFERNO 
| A B. DO INFERNO 


AZIMUTH DATA 


A B. DO INF. ECC 
A NATAL 


DISTANCE 

meters 

23.276 

9719.61 


AZIMUTH 
FROM NORTH 

347° 07' 23" 
344 14 17.98 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys were performed by the following organizations: 

1) basic triangulation by Instituto Brasileiro de Geografia 
(IBG) in cooperation with IAGS in 1967; 

2) astro observations by IAGS in 1967; 

3) supplementary geodetic survey by Di retori a de 
Servico Geografico (DSG) with IAGS cooperation in 1969. 

The I BG- IAGS basic triangulation is a central point 

figure with station BARREIRA DO INFERNO at the southwest 
corner. The PC-1000 camera was centered over this station, 
which is marked by a Conselho Nacional de Geografia disk 
stamped with its name and the date 1967. The station is 
also called SCRSATRAK 714 and OPSATRIG 413. toAER 

The elevation of A BARREIRA DO INFERNO was 
determined by first-order methods by the Brazilian 1st 
Distrito de Levantamentos from BM RN No. 4 (established 
by the Brazilian Comissario Especial de Levantamentos to TAB 

de Nordeste-CELNE) which is connected to the IBG first- 
order level net. 

Geoid height from CHUA base, T0P0C0M 1971. 


to NATAL 
\ \ 


to AEROPORTO 


to TABATINGA 


.BARREIRA 
'DO INFERNO 


September 1971 


ACCURACY ASSESSMENT 
To Local Control 

Hnri7nntal 0.01 mi 


Horizontal 

Vertical 


To Datum Origin 

6 ' 


meters 


meters 


REFERENCES 

Geodetic Information Report and 
Summary, USAT0P0C0M February 1969, 
revised May 1971. 
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Station No 3414 

Code Name BRAS I A 

^Location Brasilia, Brazil 

Agency U.S. Air Force 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Equipment PC-1000 camera 


Point referred to. 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Latitude. 


Longitude (E). 
Datum 


Longitude (E) . 
Based on 


Elevation 
above mean 
sea level - 


. meters 


Geoid 
height . 


meters 


Height 
above 
ellipsoid . 


. meters 


ASTRONOMIC 
OR GEODETIC 


ROM 


AZIMUTH DATA 


TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Position not available. 


datf July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters meters 

Vertical meters meters 


REFERENCES 


3414 




Station No. 


3471 


USAF 


471 


Code Name KINDLY 
ocation St. George, Bermuda 


Agency . 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 

Equipment _ 


PC-1000 camera 


U.S. Air Force 


Point referred to. 


optical center of camera 


Latitude. 


GEODETIC COORDINATES 

32° 22' 54'.' 2041 
295 19 01.8235 


Longitude (E) ±32 13 

Datum Bermuda 1957 (USC&GS) 


ASTRONOMIC COORDINATES 


. _ Latitude. 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 


- j - A • 93 meters 


Height 
above 
ellipsoid . 





AZIMUTH DATA 


FROM 



TO 

DISTANCE 

meters 

A CEMETERY 

BC 

P 

A FT GEORGE B 1937 

303.23 

A CEMETERY 

BC 

P 

A CEMETERY HILL | 

21.194 1 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed by USC&GS in 1963. 

The camera station, CEMETERY BC P (C&GS) 
1963, was positioned by triangular traverse 
from first-order stations FORT GEORGE B 1937 
and CEMETERY HILL 2 (C&GS) 1963. The distance 
FOR GEORGE to CEMETERY HILL 2 was measured by 
Geodimeter. 

The point of reference is 1.25 m above an 
unstamped 10-cm bronze disk in the center of 
a concrete inverted T-pad. 

Elevation was determined by first-order 
spirit levels from BM AH. 

To change this position to NAD 1927 by the 
1969 AFETR satellite survey add 4" 265 to <t>, 
subtract 2'.' 025 from X (E). Geoid height 
= - 8.6 m on NAD. 


CEMETERY 
BC P 



CEMETERY 
HILL 2 


£ FORT GEORGE B 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters less than 1 meters 


Vertical 


less than 1 


less than 1 


meters 


REFERENCES 


Geodetic Information Report and 
Summary card, USAF 1381st Geodetic 
Survey Squadron, July 30, 1968. 



Station No 3476 

Code Name PARMBO 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


USAF 


476 


Other 

Codes 


location 


Paramaribo, Surinam 


Agency LL ,S. Air Force 


Equipment PC-1000 camera 


Point referred to camera trunnion : 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 05° 26' 54'.'645 Latitude 05° 26 1 48 '.'28 ± Q'.'l 5 

Longitude (E) 304 47 44.226 Longitude (E) 304 47 40.19 ± 0.10 

Datum South American 1969 Based on 


Elevation 




Height 



above mean 

18.27 


Geoid q 7 

height " y • ' meters 

above 

9 


sea level — 

— meters 

ellipsoid — 

meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


N 

4 


The station is marked by a disk stamped "1381 GSS-MAC-USAF 
STATION 476 PARAMARIBO CAMERA," 1.25 m below the camera trunnion 
A loop traverse by the AMS BC-4 team in 1968 
connected the collocated stations to the Hi ran 
station ZANDERY 1960. The closure was one cm 
(1:38,000). ists 008 

Elevation was by spirit leveling from a ZANDERY, astro ecc 
whose elevation (54.38 feet) was by spirit 
leveling by 1370th Photo Mapping Wing USAF, 
from BM 89 at the Zandery Airport. 

Geoid height from CHUA base, T0P0C0M 1971. INTSATR , G 00 8 


DOPSATRAK 815 



ZANDERY 


ZANDERY 

RM1 


OPSATRIG 476 


itatf September 1971 

f 

1 ACCURACY ASSESSMENT 

REFERENCES 

To Local Control To Datum Origin 

Geodetic Information Report and 

Horizontal 0.01 meters 7 meters 

Summary, Army Map Service November 1968, 

Vertical 0.01 meters ^ meters 

revised June 1971 . 


3476 


Station No 3499 


Code Name _ QU I ECU 

Acation Quito, Ecuador 

Agency U.S. Air Force 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USAF 
Codes 


499 


Equipment PC-1000 camera 


Point referred tn camera trunnion 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 

Latitude. 

- 00° 05' 50 '.'468 


- 00° 05' 53'.'09 ± 0':09 

Longitude (E) 

281 34 49.212 


1 nngiturie (F) 281 34 56.91 ± 0.12 

Datum. . 

South American 1969 


Rased nn first-order obs by_JGM and IAGS in 




1967 at site 

Elevation 



Height 

above mean 


Geoid 

above 

sea level 

2681,8 meters 

height. 

24.6 mfitfirs ellipcnjrl 2706 mptRrs 





ASTRONOMIC 
OR GEODETIC 

Geodetic 


FROM 

A INTSATRIG 009 


AZIMUTH DATA 

TO 

A CASITAGUA 


DISTANCE 

meters 

9512.526 


AZIMUTH 
FROM NORTH 

315° 19' 36 '.'09 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The station is marked by a 7 cm TAGS brass disk in a concrete monument 


N 

* 


CAS ITAGUA 


flush with the ground. It is stamped "INT SATELLITE TRI STA 009 1967 
underground mark is one meter below the surface. 

The local survey by IGM Ecuador and 
IAGS, 1967, was by tri angulation to and 
from four first-order 1960 stations of 
IGM and IAGS. Observed directions 
consisted of at least 16 positions by 
Wild T-3. 

Elevation was by non-reciprocal 
vertical angles from the trig stations. 

See Station 6009. 

Geoid height from CHUA base, 

T0P0C0M 1971. 


An 



iwf — S eptember—' 1-97-1- 


ACCURACY ASSESSMENT 

To Local Control T o Datum Origin 

Horizontal 0^_04 meters 8 meters 

Vertical 2 meters 3 meters 


REFERENCES 

Geodetic Information Report and 
Summary, USAT0P0C0M October, 1970, 
revised April 1971 . 


3499 



Station No. 


DAUPHN 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Dauphin Island, Alabama 
U.S. Air Force 


Equipment PC-1000 camera 


Point referred to. 


not specified 


Latitude . 


GEODETIC COORDINATES 

30° 14' 48 '.'229 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) 271 55 17.598 

Datum NAD 1927 . 


Longitude (E) . 


Based on. 


Elevation 

above mean . „ 
sea level 


Geoid i -i p 
height ---- / • ° meters 


ellipsoid. 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Survey by 1381 Geodetic Survey Squadron (USAF) by traverse from NOS 
tri angulation station. 

Geoid height from T0P0C0M geoid charts, 1967. 


Septembe r 1971 


ACCURACY ASSESSMENT 


Horizontal 
Vertical _ 


To Local Control 

i . < J. _ . 

2 


meters 

meters 


To Datum Origin 

5 

2 


REFERENCES 

ACIC Technical Report No. 105, 
revised November 1968. 


meters 


3647 



Station No 3648 


USAF 


648 


GEODETIC DATA SHEET Other 

Code Name geodetic satellite observation station Codes 

B Location Hunter AFB, Georgia Equipmen t PC-1000 camera 

Agency U.S. Air Force 



» 


Point referred to optical center of camera 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 32° 00‘ 057868 Latitude 

Longitude (E) ^ /8 50 46.359 Longitude (E) 

Datum NAD 1927 Based on: 


Elevation 
above mean 
sea level 

12 

meters 

Geoid 

height meters 

Height 

above 

ellipsoid 

17 

meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


FROM 

A CAMERA PAD 2 


AZIMUTH DATA 


TO 


DISTANCE 

meters 


A HUNTER . 33.462 


AZIMUTH 
FROM NORTH 


26° 37' 04" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


to CLOUD 


Surveyed in 1963 by 1381st Geodetic Survey 
Squadron, USAF. 

The station was . positioned with third-order 
accuracy from a single triangle which included 
station BC-SAV (USCE) 1963 and first-order station 
HUNTER (C&GS) 1963. The distance HUNTER to CAMERA 
PAD 2 was taped with an unstandardized 30 meter 
tape. Azimuth was obtained by observing on first- 
order station CLOUD (C&GS)1963. 

The point of reference is 1.321 meters above 
on 8-cm bronze disk stamped "1381 GSS CAMERA PAD 
2 HUNTER AFB GA," set in a triangular concrete 
pad six feet on a side. 

The elevation is scaled from a map with 10-foot 
contour intervals. 

Geoid height from AMS A-G geoid contour map 1967. 

The camera position on Cape Canaveral Datum is 
4 > 32° 00' 06'. '002 , X 278° 50' 46'.'213. 



nflTP September 1971 


ACCURACY ASSESSMENT 


REFERENCES 


To Local Control To Datum Origin 

Horizontal less than 1 me t ers 5 meters 

Vertical 3 meters 5 meters 


Geodetic Information Report and 
Summary card, USAF 1381st Geodetic 
Survey Squadron, June 20, 1967. 


3648 



Station No 364 9 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Code Name JUPRAF 

Location Jupiter, Florida 

Agency U.S. Air Force 


Other 

Codes 


Equipment 


PC- 1000 camera 


Point referred to not specified 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 27° 01' l4V80 Lat i tude ___ 

Longitude (E) ^79 53 13.72 Longitude (E) ■ 

Datum NAD 1927 Based on 


Elevation 
above mean 

sea level 15 meters 


Geoid 

height 


+11.4 


meters 


Height 

above of - 

ellipsoid _ meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 



DESCRIPTION OF SURVEYS AND GENERAL NOTES 

SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE UNVERIFIED. 


Geoid height from AMS A-G geoid contour map 1967. 


Insufficient data for accuracy assessment. 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters meters 

Vertical meters meters 


nATF July 1970 


REFERENCES 

General Sta. Data Sheet, NGSP, from Hq. 
USAF (AFNINCB) 1/12/68. 


3649 



Station No. 3657 
Code Name ABERDN 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USAF 657 

Codes 


Location Aberdeen, Maryland Equipment PC-1000 camera 

Agency U.S. Air Force 


Point referred to optical center of camera 


GEODETIC COORDINATES 


Latitude 

Longitude (E) 
Datum 


39° 28 1 1 8 97 1 
283 55 44.780 

NAD 1927 


ASTRONOMIC COORDINATES 

Latitude 

Longitude (E) 

Based on 


Elevation 




Height 



above mean 

r c 


Geoid o 

height U,J meters 

above 

C 


sea level 

D . 0 

— meters 

ellipsoid 

0 

meters 


AZIMUTH DATA 


ASTRONOMIC 
OR GEODETIC 

FROM 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 

Geodetic 

, A SCHMID 

, A PIER 2 1962 

. 3091.15 

212° 47' 33'.' 10 

Geodeti c 

1 A SCHMID 

1 A LOCUST 1963 

I 373.104 

331. 32 48.65 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveyed by C&GS in 1962. 

The camera occupied station SCHMID (C&GS) 

1962, a first-order station of the local primary 
control of the Coast and Geodetic Survey. This 
station was occupied by MOD I and MOD III stellar 
camera systems, PC-1000 camera. 

The point of reference is 1.321 meters above a 
standard C&GS bronze disk stamped, "SCHMID 1962". 

The elevation given is trigonometric. 

Geoid height from AMS A-G geoid contour map 1967. 

Station MOD II SCP (1381 GSS) 1965 is offset from 
A SCHMID by 5.160 meters on an azimuth of 268° 26' 17". 

Its NAD 1927 position is 39" 28' 1 8V966 and 
283° 55' 44 '.'565; elev. 5.029 meters. 

The position of a SCHMID on Cape Canaveral Datum 
is <p 39° 28' 1 9 "352 , X 283° 55' 44V633. The geoid 
height is - 1.4 m in the ACIC report. 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters 5.0 meters 

Vertical less than 1 me j ers 1 meters 


nATF July 1970 


REFERENCES 

Geodetic Information Report and 
Summary card, USAF 1381st Geodetic 
Survey Squadron, January 24, 1967; 
Bermuda Adjustment, ACIC, Jan 1968. 


3657 




Station No. 386l 

Code Name HOMEST 

. Location Homestead, Florida 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Equipment 


PC-1000 camera 


Agency . 


U.S. Air Force 


Point referred to 

not specified 





GEODETIC COORDINATES 



ASTRONOMIC COORDINATES 

Latitude 

25° 30' 24769 


1 atiturlp 



Longitude (E) 

279 3 6 42.69 


Longitude (E) 
Based on 



Datum 

NAD 1927 




Elevation 
above mean 
sea level 

0 • ^ meters 

Geoid 

height 

+ 15 • 8 

Height 

above 

ellipsoid 

metprs 






ASTRONOMIC 
OR GEODETIC 

FROM 

AZIMUTH DATA 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE UNVERIFIED. 


Geoid height from AMS A-G geoid contour map 1967. 


Insufficient data for accuracy assessment. 


DATE J uly 197 0 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters meters 

Veitical meters meters 


REFERENCES 


General Sta. 
USAF (AFNINCB) 

Data Sheet, NGSP, from Hq. 
1/12/68. 


3861 



Station No. 


3903 



GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Location Herndon, Virginia Equipment PC-1000 camera 

Agency U.S. Air Force 



GEODETIC COORDINATES ASTRONOMIC COORDINATES 


Latitude 

38° 

59' 32V 36 

t atitude 




Longitude (E) 

282 

40 21.20 

Longitude (F) 




Datum 

NAD 

1927 

Based on 




Elevation 
above mean 
sea level 

168 

-meters 

Geoid +i 

height - L *- 5 meters 

Height 

above 

ellipsoid _ — 

169 

meters 


ASTRONOMIC 
OR GEODETIC 

FROM 

AZIMUTH DATA 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 












DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE UNVERIFIED; SURVEY DETAILS ARE LACKING. 


Geoid height from AMS A-G geoid contour map 1967 . 


Insufficient data for accuracy assessment. 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal — meters meters 

Vertical meters meters 


DATE July 1970 

REFERENCES 

General Sta. Data Sheet, NGSP, from Hq. 
USAF (AFNINCB) 1/12/68. 
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C- Band Radar and Optical Calibration Stations 4000 
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4000 Series 


C-Band Radar and Optical Calibration Stations 

Many stations of the NASA Network Facilities are included in the 4000-series 
of the NGSP. Data sheets for these stations will be found in Volume 1. 


NGSP No. 

Code 

Volume I No. 

Location 

4041 

ETRCAK 

RAD 3 

Cape Kennedy 

4042 

ETRASC 

RAD 12 

Ascension 

4060 

ETRPAT 

RAD 2 

Patrick AFB 

4061 

ETRANT 

RAD 10 

Antigua 

4080 

ETRAS8 

RAD 11 

Ascension 

4081 

ETRGRT 

RAD 7 

Grand Turk 

4082 

ETRMRT 

RAD 1 

Merritt Island 

4143 

WSC113 

RAD 19 

White Sands 

4280 

WTRVAN 

RAD 1 7 

Vandenberg AFB 

4740 

NBER34 

RAD 8 

Bermuda 

4741 

NTANAN 

RAD 13 

Tananarive 

4742 

WTRKAU 

RAD 16 

Kauai 

4760 

NBER05 

RAD 9 

Bermuda 

4761 

NCARNV 

RAD 14 

Carnarvon 

4840 

NWALI8 

RAD 6 

Wallops Island 

4860 

NWALI3 

RAD 5 

Wallops Island 

4946 

WOOR38 

RAD 15 

Woomera 


193 


Station No ^* ** 050 

Code Name ETRPRE 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AFETR 
Codes 


131601 


Location Pretoria, Republic of South Africa 


Equipment MPS-25 radar 


Point referred to intersection of axes of rotation 


GEODETIC COORDINATES 


Latitude -25° 56' 357336 

Longitude (E) 28 21 29.9^8 


Latitude. 


ASTRONOMIC COORDINATES 

K = + 5V4 


Longitude (E). 


n = - 4.7 


Elevation 
above mean 
sea level 


Car>e (Arc 


- 1 - 584.0 meters 


Based nn C&GS second-order obs. 1964 at 

A CENTRAL RCVR , 2 km from antenna. 


meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 

881 . 806 * 


Geodetic intersection axes A E (Trig Survey) 26 .H 926 


AZIMUTH 
FROM NORTH 


56 35 53.9 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by USC&GS, 1964; 

1381st AF GSS Nov t 6 T. 

Locality is called Grootfontein Tracking 
Site. Position was established by triangu- 
lation and traverse (super-first-order) from 
Trig Survey station 197 PRE, with a check on 
station E. Azimuth was based on Laplace az- 
imuth at A CENTRAL RECEIVER, 1.8 km distant. 
Elevation by first-order levels based on the 
elevation of 197 PRE 26 which was furnished 
by the Trigonometric Survey Office. 


*Slant range = 882.373 meters. 

**Slant range = 1540.284 meters, 



ACCURACY ASSESSMENT 


To Local Control 


Horizontal 

Vertical 


To Datum Origin 

meters less than 5 meters 
meters less than 1 meters 


REFERENCES 

Data from USAF 138lst Geodetic Survey 
Squadron, ETR, to Geonautics May 1968 . 



Station No M50 


Code Name PMRBK1 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AFWTR 323^01 

Codes 


ocation Barking Sands, Kauai, Hawaii 

Agency USN-Pacific Missile Range 


Equipment 


MPS-25 radar 


Point referred to not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude _ 


Longitude (E). 


22° 01 1 31 '.'17 87 
200 13 06.1030 


Latitude. 


Longitude (E) . 


Not specified 


Based on. 


Elevation 
above mean 
sea level 


Height 

above 

ellipsoid 


. meters 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

COORDINATES ARE NOT VERIFIED; SURVEY DETAILS ARE LACKING. THE DATUM IS NOT 
CONFIRMED. 


Insufficient data for accuracy assessment. 


itatf July 1970 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters. 


meters 


REFERENCES 

GEOS B C-Band System Project-Operation 
Requirements Document, NASA-Wallops Is. 
Nov. 1967. 


4450 


Station No. 


Code Name PMRJI3 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AFWTR 493^03 
Codes 


Agency . 


Johnston Island 


USN-Pacific Missile Range 


Equipment 


MPS-25 radar 


Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude . 


l6_ by 37 V 65 U 


Latitude. 


Longitude (E) . 


190 29 11.725 


Longitude (E) . 


Not specified 


Based on. 


Elevation 
above mean 
sea level 


Height 

above 

ellipsoid 


.meters 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE LACKING. 


Insufficient data for accuracy assessment. 


July 1970 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 


meters 

meters 


REFERENCES 

GEOS B C-Band System Project-Operation 
Requirements Document , NASA-Wallops Is . 
Nov 1967. 


445] 


Station No ^690 


Code Name NBLYNV 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Ely. Nevada 


Agency NASA- Flight Research Center 


Equipment MPS-19 radar 


Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude . 


3 ° t8>31V378 


Latitude. 


Longitude (E). 


Longitude (E) . 


Based on. 


Elevation 
above mean 

sea level 282 j 


Geoid 

height-" z meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE LACKING. 


Geoid height from T0P0C0M geoid charts, 1967- 


Insufficient data for accuracy assessment. 


September 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal mi 

Vertical me 


To Datum Origin 


meters 

meters 


REFERENCES 

GEOS B C-Band System Project-Operation 
Requirements Document, NASA-Wallops Is. 
Nov 1967. 


4690 



Station No.. 
Code Name. 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Wallops Island. Virginia 
NASA-Wallons Island Station 


Equipment . 


BC-4 camera 


Point referred to. 


srsection of camera axes 


Latitude 

Longitude (E) 
Datum 


Elevation 
above mean 
sea level - 


GEODETIC COORDINATES 

37° 52' 017802 

281; ^2 56.991 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E) . 
Based on 


Geoid 

height — -2.0 meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Position of camera no. 273 (304.1 mm focal length). 

Survey performed by Field Facilities Branch, GSFC, 

March 1968. 

The station was positioned with first-order accur- 
acy, using a Wild T-3 theodolite and a Model 6 Geodo- 
meter. Control was extended from USC&GS first-order 
stations EASY, TESTCELL with A ASSATEAGUE LIGHTHOUSE 
as an azimuth check. C&GS A ARBUCKLE was used as a 
check station only. 

Elevation is third-order in reference to USC&GS 
first-order benchmarks G 421 1963, A 299 19^9 » 

K 421 1963. 

Geoid height from AMS A-G geoid contour map 
1967. 

See No. 4733. 


\TESTCELL 


July 1970 


ACCURACY ASSESSMENT 


REFERENCES 

To Local Control 

To Datum Origin 


Survey Rep. GEOS Intercomparison, 
Field Facilities Branch, GSFC April 1968 . 

Horizontal 0-1 

meters 5 

meters 

Vprtir.al less than 1 

meters 1 

meters 



4732 




Station No. 


GEODETIC DATA SHEET 


Code Name NWIW2B 


GEODETIC SATELLITE OBSERVATION STATION 


Island. Virginia 


Agency NASA-Wallons Island Station 


Equipment BC-U camera 


Point referred to. 


GEODETIC COORDINATES 


Latitude. 


52’ 01'.'8QC 


Longitude (E) 28 ft 


Elevation 
above mean 

sea level 8,60 


ASTRONOMIC 
OR GEODETIC 


ASTRONOMIC COORDINATES 


Latitude . 


Longitude (E) . 


Based on . 


Geoid 

height -2.0 meters 


AZIMUTH DATA 


Height 

above 

ellipsoid 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Position of camera no. 263 (303.77 mm focal length). 

Survey performed by Field Facilities Branch, GSFC, 

March 1968. 

The station was positioned with first-order accur- 
acy, using a Wild T-3 theodolite and a Model 6 Geodo- 
meter. Control was extended from USC&GS first-order 
stations EASY, TESTCELL with A ASSATEAGUE LIGHTHOUSE 
as an azimuth check. C&GS ARBUCKLE was used as a 
check station only. 

Elevation is third-order in reference to USC&GS 
first-order benchmarks G 421 1963, A 249 1949 5 and 
K 421 1963. 

Geoid height from AMS A-G geoid contour map 

1967. 

See No. 1+732. 


\TESTCELL 


fcB BUCK^EASY 


5BC-4 

camera 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal Q_.l mi 

Vertical less than I 


To Datum Origin 


meters 

meters 


REFERENCES 

Survey Rep. GEOS Inter comparison , Field 
Facilities Branch, GSFC April 1968. 


4733 



Station No. . 


GEODETIC DATA SHEET 


GEODETIC SATELLITE OBSERVATION STATION 


cation Eastv i lle. Virginia 


Equipment BC-4B camera 


Agency . 


Station 


Point referred to. 


not specified 


Latitude, 


Longitude (E) . 


Elevation 
above mean 
sea level - 


ASTRONOMIC 
OR GEODETIC 


GEODETIC COORDINATES 


284 05 47.4c 


NAD 1927 (not specified) 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Based on. 


AZIMUTH DATA 


Height 

above 

ellipsoid Q_ 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 



ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


REFERENCES 

GEOS B C-Band. System Project-Operation 
Requirements Document , .NASA-Wallops Is. 
Nov 1967. 


4734 


Station No. 


GEODETIC DATA SHEET 


Code Name NWIE3B 


GEODETIC SATELLITE OBSERVATION STATION 


ation Eastville. Virginia 

Agency NASA-Wallo-ps Island Station 


Equipment . 


Point referred to . 


not specified 


Latitude. 


Longitude (E). 


Elevation 
above mean 
sea level - 


ASTRONOMIC 
OR GEODETIC 


GEODETIC COORDINATES 


37° 20' U9V617 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


NAD 1927 (not specified) Based 1 


AZIMUTH DATA 


Height 
above 
ellipsoid . 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE LACKING. 


Geoid height from TOPOCOM geoid charts, 1967 . 


Insufficient data for accuracy assessment. 


September 1971 


ACCURACY ASSESSMENT 

To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

GEOS B C-Band System Project-Operation 
Requirements Document, NASA-Wallops Is. 
Nov 1967 . 


4735 


SECOR Stations 5000 



Station No 5 . Q .Q 1 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Code Name HERNDN 


Other AMS 51S 

Codes 


Location . 


Equipment SEC OR 


Agency . 


Point referred to. 


GEODETIC COORDINATES 


Latitude. 


Latitude . 


ASTRONOMIC COORDINATES 


38° 59! 38V52AQYQS 


Longitude (E). 


Longitude (E) . 


Elevation 
above mean 
sea level - 


Based on. 


200 m from the antenna. 


Geoid 

height + 1»3 meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


SITE 2 AMS 


S04.342 


126 SO 07.6 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveyed by AMS Field Survey Division in 1964 by a combination of second-order 
traverse and triangulation starting at A W83 1957 (C&GS). 

The survey monument is a CE disk set 
in a round concrete monument, projecting 

three inches above the surface, stamped 1 

"D STATION 1964." The intersection of y, 

axes is 9«39 m above the center of the N& 

survey mark. nS 

J^W8 

Elevation was established by double- 
run spirit leveling from BM MARK W287 
USC&GS 1944. 


Geoid height from AMS A-G geoid con- 
tour map 1967* 


JD STATION 
\ 1964 


P=“SITE 2 AMS 1964 
B STA. 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 


REFERENCES 

Geodetic Information Report and Sum- 
mary sheet, Army Map Service, July 1967 . 






GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


California 


Agency U.S. Army Man Service 


Equipment SE COR 


Point referred to. 


of horizontal and vertical axes 


Latitude 

Longitude (E) 
Datum 


Elevation 
above mean 
sea level - 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 


GEODETIC COORDINATES 

32° Uq» 13'.'l58l 


ASTRONOMIC COORDINATES 

Latitude 32° 49' 07'. '67 ±0712 

Longitude (E) 242 51 55.51 ±0.12 

Based on first-order obs . AMS 1Q67 a 


station 


meters 


Height 
above 
ellipsoid . 




AZIMUTH DATA 


FROM 


TO 

DISTANCE 

meters 

A SAN DIEGO SECOR 

. A 

S.D. SECOR TT-1 

113.356 

AS.D. SECOR TT-1 

1 — 

MURPHY C&GS 

507.921 


AZIMUTH 
FROM NORTH 

211° 00' 40789 
"173 4? 38.17 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Located with first-order triangulation and traverse by AMS 19^7- The point of 
reference is 4.06 meters above the mark, a CE disk set in a concrete monument, 
stamped SAN DIEGO SECOR ARMY MAP SERVICE 1967 . Elevations . at the SEC0R site were 
double run line of levels from USC&GS BM R 896 , with a check line to USC&GS BM U 896 . 

Note: SECOR equipment has occupied this 

site three times. 


The first occupation, January- June , 1964, 
was eccentric to A SAN DIEGO SECOR AMS 1967- 
The second occupation resulted in no usable 
data and the coordinates at the occupation 
point were not recorded. This data sheet 
refers to the third occupation, November 
1966 . 

Geoid height from AMS A-G geoid contour map 

1967 . 


^SOLEDADCSGS 1887 


SAN DIEGO SECOR 


MURPHY 
CaGS 1939 


COWELES 
C8GS 1938 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0-05 meters 

Vertical 0.. 01 meters 


To Datum Origin 


meters 

meters 


REFERENCES { 

Geodetic Information Report and Sum- 
mary sheet, Army Map Service, July 1967- 



Station No. 5201 


Code Name LARSON 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


0ther T0P0CQM 705,71+3 
Codes 


Location . 


Lake. Washington 


Equipment SEC OR 


Agency U.S. Army Map Service 


Point referred to intersection of horizontal and vertical axes of antenna 


Latitude . 


Longitude (E) . 


Elevation 
above mean 
sea level 


GEODETIC COORDINATES 


1+7 11' 05 '.'916 
21+0 39 50^63 


NAD 1921 


368.92 meters 


Latitude. 


ASTRONOMIC COORDINATES 

47° 11' 02703 • 


Longitude (E) — 2 lQ 32 LL .29 

Based nn first-order obs . C&GS 1966 at A ST S 

003, 62 m NW of antenna. 


Geoid 

height "•‘•O' 


meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 


A LARSON SECOR II 
SAT TRACK STA 003 


AZIMUTH DATA 


SAT TRACK STA 003 
Azimuth Mark 


DISTANCE 

meters 


62.02- 

1651.705 


AZIMUTH 
FROM NORTH 


307° l c 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Second-order survey by AMS Field Surveys Division 1965* 

Station mark is a Corps of Engineers survey disk set in concrete flush with 
ground level stamped "LARSON SECOR II AMS 
1965," 2.00 m below the intersection of axes. 

Position was established by closed tra- 
verse from A SATELLITE TRACKING STATION 
003 (USC&GS). Horizontal angles turned v 

with Wild T-2, 8 positions over each line; 

distances taped, and rechecked in 1967* N 

A LARSON SECOR I, a nail driven in pave- 4 

ment was also positioned. \ 

Elevation was determined by spirit lev- LARSON aL\ 

el loop from USCE BM H-338. SECOR I \\ SATELLITE 

Geoid height from AMS A-G geoid con- ^TRACKING STA. 003 

tour map 1967. \ 


©LARSON 
SECOR II 


PA1-£ September 1971 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


REFERENCES 

Geodetic Information Report and Sum- 
mary card, USATOPOCOM, rev. June 1970. 




Station No 5333 


Code Name GREENY 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


I 


Location 


Agency 


Stoneville, Mississippi 
U.S. Army Map Service 


Equipment SEC OR 


Point referred to not specified ' 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 33° 25' 32'.'3^2 Latitude 

Longitude (E) 269 05 10.784 Longitude (E) 

Datum NAD 1927 Based on: 


Elevation Height 

above mean Geoid . ft above 

sea level 3o_*_l meters height meters ellipsoid zz meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

COORDINATES ARE NOT VERIFIED; SURVEY DETAILS ARE LACKING. 


Geoid height from AMS A-G geoid contour map 1967* 


Insufficient data for accuracy assessment. 


ACCURACY ASSESSMENT 


REFERENCES 


To Local Control To Datum Origin 

Horizontal meters meters 

Vertical meters meters 


datf July 1970 
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Station No. _5 


GEODETIC DATA SHEET 


Code Name TRUKIS 


GEODETIC SATELLITE OBSERVATION STATION 


Location Moen, Truk Islands, Caroline Islands 
Agency U. S. Army Map Service 


Equipment SEC OR 


Point referred I 


'izontal and vertical axes of antenna 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 07 2T' 39V307 

Longitude (E) 151 50 31.282 

Datum IBEN ASTRO, NAVY 1947 


Latitude. 


07 27' 39V89 ± 0V06 


Longitude (E) 151 50 37-22 ±0.03 


Based on 


first-order obs. AMS 1965 at site. 


Elevation 
above mean 
sea level 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


Geodetic 


ARM 1 TRUK SECOR 
A RM 1 TRUK SECOR 
A TRUK SECOR 196 5 


AZIMUTH DATA 


A TRUK SECOR AZ 
A TON 1965 (AMS) 

A RM 1 TRUK SECOR 


DISTANCE 

meters 


- 89 &J3 5 . S L 

20.408 


AZIMUTH 
FROM NORTH 


18° 2- 


37 17 50.39 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by AMS Field Surveys 
Division, 1965* 

Station mark is a CE disk stamped TRUK 
SECOR 1965. A sub-surface marker, stamped. 
SUB-SUR TRUK SECOR was set one meter below 
the surface disk. The intersection of the 
camera axes is 4.27 m above the surface 
mark. 

Position of A TRUK SECOR 1965 was es- 
tablished by triangulation from stations 
RM 1 TRUK SECOR, TON, KEISIK HIRAN, and 
MOEN USN 1947., The side T0N-KEISIK HIRAN 
was measured with MRA-1 Tellurometer . 

Elevations were brought to the SECOR 
site by third-order spirit levels from a 
USC&GS BM. All other points were estab- 
lished by trig, leveling. The Moen Island 
datum is based on ten years of records 
(1953-59, 1961-63). 


RM ITS, 


TRUK SECOR n 


— H — measured by 
Tellurometer 


PANS 1947 
iSODANO AZ. 


\S0DAN0 

^LT. 

KEISIK 

HIRAN 


MOEN USN 1947 


September 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 1 meters 

Vertical less than 1 meters ! meters 


REFERENCES 

Geodetic Information Report and Sum- 
mary sheet (preliminary) , Army Map Ser- 
vice, Dec 19 66. 





Station No. 5402 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


53X 


Code Name -SWA LI ,0 


Other AMS 
Codes 


Location Ndeni , Solomon Islands Equipment SEC OR 

Agency II . S ■ — Army Map Service t 


Point referred to intersection of horizontal and vertical sixes of antenna 


Latitude 

GEODETIC COORDINATES 

-10° 18' 21742 


ASTRONOMIC COORDINATES 

latitude . -10° 1 8 ' 21742 ± 0709 

Longitude (E) . 

166 17 

56.79 


l nngitude (F) _ 1 66 IT 56.79 ± 0.66 

Datum 

Swallow 

Islands 


RiKeHnn first-order obs. by AMS T 1966 at 

Elevation 
above mean 
sea level — 

— 9 • 52 meters 

Geoid 
height — 

site. 

Height 

above 

meters ellipsoid meters 


AZIMUTH DATA 


ASTRONOMIC 
OR GEODETIC 

Astronomic ■ 

FROM 

A RM2 REEF IS . SEC 

TO 

A Az Mk REEF SEC . 

DISTANCE 

meters 

1447.882 

AZIMUTH 
FROM NORTH 

34o° 56' 44720 

Geodetic | 

A.RM2 REEF IS. SEC 

A CZY-9 DOS 1966 

12632.390 

275 21 15.35 

Geodetic 

A REEF IS. SECOR 

A RM2 REEF IS . SEC , 

15-028 

258 15 51 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys by AMS Field Surveys Division, 

1965 . 

Station mark is a Corps of Engineers 
disk stamped REEF ISLAND SECOR, AMS. A 
sub-surface mark is set one meter below 
the surface. The intersection of axes 
is 4.54 m above the surface mark. 

A REEF IS. SECOR, AMS, 1966 was tied 
to the local geodetic net by a single 
triangle. All horizontal angles were 
observed with a Wild T-3 with 1 set of 
l6 positions on each line. All lines 
were measured by MRA-1 Tellurometer . 

Elevation was determined by double 
run spirit leveling from a tidal bench- 
mark based on five days observations. 

The station is on Lomlom Island in the 
District. 


k 

\ 

1 

1 



Great Reef, Swallow Islands, Santa Cruz 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 1 ess than 1 meters 
Vertical less than 1 meters less than 1 me t er s 


September 1971 


REFERENCES 

Geodetic Information Report and Sum- 
mary sheet (preliminary). Army Map Ser- 
vice, Jan 1967* 
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GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AMS 
Codes 


Kusaie. Caroline Islands 


Equipment 


SECOR 


"mv Man Service 


Point referred to. 


horizontal and vertical axes of antenna 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


l6r 01 29.881 


Datum Kusaie Astro 19 62, 1965 
(ALLEN S0DAN0 LIGHT ) 

Elevation 
above mean 

sea level Ls-5 meters 


Latitude. 


Longitude (E) l63 Q2 03.*f9 ±Q.0 J 

Based nn first-order obs. AMS, 1965 at site , 


meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


A KUSAIE SECOR 


AZIMUTH DATA 


A TT OMA 
A TT TEMSAK 


DISTANCE 

meters 

2U26.QU6 

2635.676 


AZIMUTH 
FROM NORTH 


278° 01* 29V33 
282 52 Ob. 37 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys by AMS Field Surveys Division, 1965- 

Station mark is a Corps of Engineers disk 
stamped KUSAIE SECOR, AMS 1965- A sub-surface 
mark was set. The intersection of axes is ^.5 m 
above the surface disk. 


The position of A KUSAIE SECOR was established 
by closed traverse from A KUSAIE ASTRO USN00, a 
station in the Hiran net. Angles were turned 
with a Wild T-3 with 1 set of l6 positions over 
each line. Distances were measured with MRA-3 
Tellurometer . 


t To A9 

^rrrT 


KUSAIE 

ASTRO 


The elev. of the SECOR site was established 
by double-run third-order spirit levels from a 
tidal benchmark based on 96 hours of observa- 
tions . 


KUSAIE 

SECOR 


TT OMAZ 


DATE July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters i 

Vertical less than 1 meters i 


meters 

meters 


REFERENCES 

Geodetic Information Report and Sum- 
mary sheet (preliminary), Army Map Ser- 
vice, Dec. 1966. 





Station No 5 4 q4 

Code Name GIZZOO 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AMS 532 

Codes 


Location Gizo. New Georgia* Solomon Islands Equipment SEC OR 

Agency U.S. Army Map Service 


intersection of horizontal and vertical axes of antenna 


Point referred to 

GEODETIC COORDINATES 

Latitude -08° 05’ 407580 

Longitude (E) 156 49 24.825 

Datum Gizo , Provisional DOS 

Elevation 

above mean . Geoid 

sea level 49 ■ 53 meters height 


ASTRONOMIC COORDINATES 

Latitude -08° 06' 08720 ± 0710 

Longitude (E) 156 k9 31.6 9 ± Q »Q4 

Based on ^irsl-order obs. by AMS 1966 a t s ite . 

Height 

above 

meters ellipsoid meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

La-place 

Geodetic 


’ A 


AZIMUTH DATA 


A RM 1 


FROM 

GIZO SECOR 


TO 


A GIZO SECOR 


A TT1 


RM 1 GIZO SECOR I A AZ MK GIZO SEC. 


A RM 1 GIZO SECOR 


DISTANCE . 
meters 

6461.356 


15.371 


AZIMUTH 
FROM NORTH 

74° 49' 02703 
T09 56 20.66 
■327 12 04.24 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 



DOS is the British Directorate of Over- 
seas Surveys. 

Surveys performed by AMS Field Surveys 
Division, 1965* 

Station mark is a Corps of Engineers 
disk stamped GIZO SECOR 1965 set in a two- 
foot diam. concrete monument. A sub-sur- 
face marker, stamped GIZO SECOR 1965» is 
located one meter below the surface disk. 

The axes intersection is 4.33 m abovd the 
surface disk. 

The SECOR site was tied into the local 
geodetic survey by a 64-kilometer loop 
traverse. All angles were obs'd with a 

Wild T-3 with at least 16 positions observed over each line, 
measured with MRA-1 Tellurometer . 

Elevations were determined by' reciprocal vertical angles from a BM 
This BM was set by double run levels to a five-day tide gauage. 


DOS 1962 


All distances were 


at the site. 


DATF July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal 0. 1 meters 1 meters 

Vertical l ess than 1 meters i meters 


REFERENCES 

Geodetic Information Report and Sum- 
mary sheet (preliminary) , Army Map Ser- 
vice, Jan 1967 . 
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Station No. 5405 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


536 


Code Name 



Agency 


TARAWA 


Betio Island. Gilbert 
II.. S. Army Ma.p Service 


Islands 


Other AMS 
Codes 


Equipment SEC OR 


intersection of horizontal and vertical axes of antenna 


Point referred to 

GEODETIC COORDINATES 

Latitude 01° PI l 42'.'130 

Longitude (E) 172 55 47.268 

Datum Betio Is. 1966' SECOR ASTRO 

Elevation 

above mean , Geoid 

sea level 7»36 meters height 


ASTRONOMIC COORDINATES 

Latitude 01° 21' 42713 ± O'.'OU 

Longitude (E) Jr-li ^7.27 ± 0«QI 

Based nn first-order obs. AMS. 1966 at site. 

Height 

above 

meters ellipsoid meters 


AZIMUTH DATA 


ASTRONOMIC 
OR GEODETIC 


FROM 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 

Astronomic 

1 A 

RM2 TAR. SEC. 

A TAR. SEC. AZ. Mk., 


148° 04* 22 '.'92 

Geodetic 

A 

RM2 TAR. SEC. 

A BIKEMAN IS. LT. | 

6779.733 

1 68 36 1 + 3 -.^ 

Geodetic 

A 

TARAWA SECOR 

A RM2 TARAWA SEC. 

19.782 

98* 56 33.82 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys "by AMS Field Surveys Division 1966. 

Station mark is a Corps of Engineers disk stamped TARAWA SECOR, USAMS, 1966.. 

A sub-surface mark, stamped the same as the surface disk, is located one meter be- 
low the surface station. The intersection of 
axes is 4.125 m above the surface mark. 

Position of A TARAWA SECOR was fixed by 
triangulation. All directions were ob- 
served with a Wild T-3, with at least 
one set of 16 positions over each line. 

All sides of the quad were measured at 
least 4 times with MRA-3 Tellurometer . 

Spirit leveling connected the SECOR 
site to the tidal BM, which was based 
on a 76 -hour period of observation. 



ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than JL meters less than 1 meters 
Vertical less than JL meters less than 1 meters 


pflTr J ttiy 1970 


REFERENCES 

Geodetic Information Report and Sum- 
mary sheet (preliminary). Army Map Ser- 
vice, Jan 1967 . 
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Station No. 5^06 


Code Name NANDIS 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AMS 
Codes 


Location 


Equipment . 


SECOR 


Agency . 


Mar> Service 


Point referred to. 


intersection of horizontal and vertical axes of antenna 


Latitude. 


GEODETIC COORDINATES 

-.17° jjV 3l'.'012 


Latitude. 


ASTRONOMIC COORDINATES 


-IT U5' 21'.'13 ± 0V03 


Longitude (E) . 


21 02 . 8 - 


Longitude (E) ITT 2 6 4U.1*7 ± 0.06 

Based on . first-order obs. AMS. 1966. at sit e . 


Elevation 
above mean 

sea level TLjSf 


Height 
above 
ellipsoid ■ 


ASTRONOMIC 
OR GEODETIC 


Geodetic 


A FTJT SECOR RM1 


A FIJI SECOR 


AZIMUTH DATA 


A FIJI SECOR Az Mk 

A TT2 

A FIJI SECOR RM1 


DISTANCE 

meters 


16.973 


AZIMUTH 
FROM NORTH 

65° kV 58766 
11 58 02.23 

00 Uh. 15.68 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by AMS Field Surveys Division 1 966 . 

Station mark is a Corps of Engineers disk stamped 
FIJI SECOR, AMS, 1966 . A sub-surface mark was set 
one meter below the surface disk. The intersection 
of axes is h.3h m above the surface mark. 

Position of station was established by a closed U 

traverse originating at A LOA with azimuth to 
ANAIVUIVUI. All horizontal directions were ob- 
served with a Wild T-3 with at least one set of l 6 
positions in -each direction. All distances were 
measured four times with MRA-3 Tellurometer . Tri- 
angulation for the local geodetic control, done in 
the early 1900 's, is rated as second-order. 

The SECOR site was connected by spirit level- 
ing to a tidal BM based on 8 l hours of observation. 


NAIVUIVUI 
(NAIN HIRAN) 


TT2V\ ATT I 


) FIJI SECOR 
RM I 


.RASUSUVA 


September 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal less thanJL meters 
Vertical l ess than 1 meters 


To Datum Origin 


.EFERENCES 

Geodetic Information Report and Sum- 
mary sheet (preliminary). Army Map Ser- 
vice, Jan 1967 . 




Code Name CANTON 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AMS 
Codes 


ocation Canton Islands Phoenix Islands 
Agency U.S. Army Map Service 


Equipment SEC OR 


Point referred to_ 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level 


-02 U6' 28 '.'99 

188 1 6 H3.H 7 

1966 Canton Astro 

(international spheroid) 


Latitude. 


-02 U6» 28'.'99 ± OVOjf 


Longitude (E) 188 16 ^ 3.^7 ± 0 . 0 > 

Based on first-order ohs. by AMS. 
site. 

Height 

above 

meters ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 

Geodetic 


A CANTON SEC OR RM1 
A CANTON SEC OR RM1 
A CANTON SECOR 


AZIMUTH DATA 


A SECOR Az Mk 

A CAN 1963 

A CANTON SECOR RM; 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


6076.502 

30.002 


178° 51' 02'.' 6 5 
105 30 06.58 

2kh 07 19 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by AMS Field Surveys Divi- 
sion, 1966 . 

Station mark is a Corps of Engineers bronze 
disk stamped CANTON SECOR USAMS 1966 . A sub- 
surface mark is 1 m below ground. The inter- 
section of axes is H .27 m above the surface 
mark. 

Station monument was established by a sin- 
gle triangle. All directions were obs . with a 
Wild T-3 with l 6 positions obs. for all direc- 
tions. All sides were measured with MRA-3 
Tellurometer . 

Elevation at the SECOR site was determined 
by a single run spirit line from USC&GS BM 9* 
1957- Mean sea level at Canton Island is 
based on ten years of records 1950 - 59 * 


CANTON SECOR 


CS RM 2 



TURTLE 


July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 1 

Vertical . less than 1 meters 1 


meters 

meters 


REFERENCES 

Geodetic Information Report and Sum- 
mary sheet, (preliminary). Army Map Ser- 
vice, Dec 1966. 
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Station No. 54 q8 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


542 


Code Name JONSTN 


Other AMS 
Codes 



ocation 


Agency 


Johnston Is land 

U.S. Army Map Service 


Equipment SEC OR 


Point referred to intersection of horizontal and vertical axes of antenna 


Latitude 

GEODETIC COORDINATES 

l6°4v 517681 _ 


ASTRONOMIC COORDINATES 

latitude 16 ° 43' 47 '.'11 ± O'.'lO 

Longitude (E) . 

190 

28 41.555 


longitude (F) 190 28 UO .89 ± 0.09 

Datum 

Johnston 

Island 1961 


Rased on first-order obs. by AMS, 1966 at 

Elevation 
above mean 
sea level — 

6.3 

-meters 

Geoid 
height 

site . 

Height 

above 

meters ellipsoid meters 


AZIMUTH DATA 


ASTRONOMIC 

OR GEODETIC FROM 


TO 


DISTANCE AZIMUTH 

meters FROM NORTH 


Geodetic 

1 A. 

RM2 

JOHN. SEC. 

A Az Mk JOHN. SEC. 

512.149 

. 332° 

39’ 

27'.'06 

Geodetic 

A. 

RM2 

JOHN. SEC. 

A JOHNSTON SECOR | 

20.734 

1 01 

02 

37.46 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed in 1966 by AMS Field Survey Division. 

Station mark is a Corps of Engineers disk 
stamped JOHNSTON SECOR (AMS) 1966 set in cone, 
pad. The intersection of axes is 4.25 m above 
the survey disk. The station was fixed by angle 
and distance from A RM2 JOHNSTON SECOR. 

Station RM2 JOHNSTON SECOR was tied to the 
local net by a single triangle. All lines were 
observed with one set of 16 positions . All 
distances were measured from each end of the 
line with a MRA-3 Tellurometer . 

Station elevation was by spirit leveling 
from AMCE-1 (Holmes and Narver). 


RM I JOHNSTON IS. 



DATE July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal lg.ss._t. han . 1 meters less than 1 meters 
Vertical 1 meters i meters 


REFERENCES 

Geodetic Information Report and Sum- 
mary sheet. Army Map Service, April 1967- 
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Station No. 5^10 


Code Name MIDWAY 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AMS 
Codes 


Equipment 


Agency U.S. Army Map Service 


Point referred to intersection of horizontal and vertical axis of antenna 


GEODETIC COORDINATES 


Latitude. 


Longitude (E). 


Elevation 
above mean 

sea level €uO c . 


ASTRONOMIC 
OR GEODETIC 


A MIDWAY SEC. 

.| A RM2 . MIDWAY SEC. 


ASTRONOMIC COORDINATES 


Latitude 28° 12' 37'.'97 ± O'.'l ; 


Longitude (E) . 


Based on; fi] 


meters 


AZIMUTH DATA 


RM2. MIDWAY SEC . 
TF1. MIDWAY SEC I 


Height 

above 

ellipsoid 


DISTANCE 

meters 

26.386 

3359.638 


. meters 


AZIMUTH 
FROM NORTH 


156° 32' 55785 
^ 092 20 49.68 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Survey by AMS Field Surveys Division. 

Station mark is Corps of Engineers disk stamped MIDWAY SECOR ARMY MAP SVC. 1966. 


The Secor Site was connected to the local 
control by a Tellurometer traverse, with a 
Wild T-3. A triangle was added for a tie 
with A ANNA VAN (C&GS). 

The reference point is k.125 m above the 
station mark. Elevation at the SECOR site 
was determined by double run levels from 
BM 3 USN (USC&GS). 


CABLE 

USNO 


PIER 2 USNHO N 

^ * 


The Sand Island datum is based on six 
years' tidal observations. 


A^TT2 
ANNA VAN 312 
C8GS 


July 1970 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal (LH5 meters 

Vertical (LJJl meters 


To Datum Origin 


meters 


REFERENCES 

Geodetic Information Report and Sum- 
mary sheet (preliminary). Army Map Ser- 
vice, Feb 1967. 



Station No. _ 5Hll 
Code Name _ MAUIHA 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AMS 
Codes 


Hawaii 


Equipment SECOR 


Point referred to_ 


Latitude 

Longitude (E). 
Datum. 


Elevation 
above mean 
sea level 


ASTRONOMIC 
OR GEODETIC 


Geodetic 


GEODETIC COORDINATES 

PO° 49 » TT'.'OOU 

203 31 52.770 


and vertical axes of antenna 


ASTRONOMIC COORDINATES 


Latitude 2D° UQ 1 3k?l 65 ±0V0^ 

Longitude (E) 203 32 06. 10 ±0.09 

Based nn first-order obs. by AMS.. 1966 at si te 


Height 
above 
ellipsoid - 


AZIMUTH DATA 


DISTANCE 


AZIMUTH 


A MAUI SECOR 



TO 

meters 


FROM NORTH 

A PUU 

PANE 

157 ^ 0 .786 

97< 

3 55 . 

57V29 

A PUU 

0 KALI 

132k2.k0k 

lUl 

18 

27.51 

A RM2 

MAUI SECOR 

35.^05 

337 

57 

11.87 . 


\PUU PANE 

^MC&GS 1950) 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by AMS Field Surveys Division, 1966. 

Station mark is a Corps of Engr. disk stamped MAUI SECOR ARMY MAP SERVICE 1966, 
A sub-surface disk is stamped MAUI SECOR SUB-SURFACE ARMY MAP SERVICE 1966 . The 
mark (elevation 28.126 m) is 

4.20 m below the intersection N 

of axes. AMinitrack 4 

Position of monument was 

’ A puu pane 

established by side shot from ©\ “AnJcsgs 1950) 

RM2 MAUI SECOR (AMS 1966 ), which MAU | \ / 

had been set earlier by first- SECOR JjAPUU NIANIAU 

order methods. Position is con- \ 

trolled by a single triangle 

(RM2, PUU PANE and PUU 0 KALI), PUUO KALI 

with all directions observed, and tcass 1950) 

the sides checked with a MRA-3 
Tellurometer . 

Elevation was established "by 
third-order spirit levels from C&GS 

benchmark R -5 to S-5. DATE 3HZ 1SjfU 


MAUI 

SECOR 


"jAPUU NIANIAU 


PUU 0 KALI 

(CSSS 1950) 


July 1970 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0*01 p- 

Vertical _ 0.01 


meters 

meters 


To Datum Origin 

1 

1 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary card. Army Map Service, April 
1967 , revised June 1968 . 


Station No. 
Code Name 

^cation _ 
Agency 


3508 

MLSEC 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Wallops Island, Virginia Equipment 

U,S. Army Map Service 


Other 

Codes 


SECOR 


Point referred to intersection of horizontal and vertical axes 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude. 37° 51' 33 '.'462 Latitude 

Longitude (E) 284 29 21. 914 Longitude (E) 

Datum : HAD 1927 Based on: 


Elevation 



Height 



above mean 


Geoid 

above 



sea level 13.395 

— meters 

height -2.0 meters 

ellipsoid — 

11 

meters 


ASTRONOMIC 
OR GEODETIC 

QpnQpt.i r> 


O-^pwT n 


FROM 

A SECOR RADAR 


A RFCDR RADAR 


AZIMUTH DATA 


TO 

A A JRBUCK LE - 


A BRIDGE 


DISTANCE 

meters 

764.353 


1 940 . 3 21 


AZIMUTH 
FROM NORTH 

348° 06' 20'.'3 
JH4 2 4 2 2 .4 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Survey performed by Field Facilities Branch, GSFC, 

March 1968. 

The AMS SECOR CW Radar was positioned with first- 
order accuracy using a Wild T-3 theodolite and a 
Model 6 Geodimeter. Control was extended from USC&GS 
stations EASY, TERCELL with A ASSATEAGUE LIGHTHOUSE 
as an azimuth check. USC&GS A ARBUCKLE was used as 
a check station only. 

Station is a brass tablet set in the roof of a 
concrete building centered under the antenna. The 
center is marked by a punch hole at the intersec- 
tion of an etched cross. Elevation of station tab- 
let is 8.273 meters. 

Elevation is third-order in reference to USC&GS 
first-order benchmarks G 421 1963, A 299 1949 and 
K 421 1963. 

Geoid height from AMS A-G geoid contour map 1967 • 

SECOR rado? 


DATE. 


TESTCELL 


ARBUCKLE 



EASY 


'BRIDGE 
July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal Q ,1 meters 5 meters 

Vertical - less than _l meters 1 meters 


REFERENCES 

Survey Rep, 


Geos Intercomparison , 


Field Facilities Branch, GSFC, April 1968. 


5508 



Station No — ^648 _ GEODETIC DATA SHEET 

Code Name FWAEL GEODETIC SATELLITE OBSERVATION STATION 

Location Ft. Stewart, Georgia ; Equipment _ 


Other AMS 515. 

Codes 


SECOR 


Agency LL S. Army Map Service 


Point referred to intersection of horizontal and vertical axes 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 31° 55' nS'.'Uos Latitude 31° S3' ifl'.'oS 

Longitude (E) 2?8 2 6 nn.PfSo Longitude (E) _2jS 2 £ n6.PT 

Datum NAD 1927 Raced nn first-order obs . 19 64 by AMS at 

A MOCK AMS 1964, 26 m from antenna. 

Elevation Height 

above mean Geoid , above , 

sea level 2 T -o2 meters height .3 meters ellipsoid 22 meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE 

OR GEODETIC FROM TO meters 

(Teodetic A FT . STWRT . SECOR A MOCK AMS 1964 ■ 25.713 

T.aplace A MOCK AMS 1964 Az. Mk. MOCK | 412.519 


AZIMUTH 
FROM NORTH 

148° 55 * 44 V8 
68 05 46.64 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Local survey by AMS Field Surveys Division, 1964. 

The geodetic mark is a CE disk in a 20-cm diam. concrete post projecting 3 cm 
above ground. It is stamped FORT STEWART 


SECOR AMS 1964 . The intersection of axes 
is 3.90 m above the center of the mark. 

A FT. STEW. SEC. was established by a 
side shot from A MOCK AMS 1964. A MOCK 
was tied by triangulation to two main 
scheme stations of the C&GS precise Geo- 
dimeter traverse. All directions in the 
triangle were observed with a Wild T-3 
with at least three sets of 16 positions 
each. The two distances to A MOCK were 
measured on two nights with an M2 Geodi- 
meter at least IT times each. 

Elevation was by third-order leveling, 
from C&GS first-order BMs GI 89 and FI 89 . 

Geoid height from AMS A-G geoid contour 
map 1967. 



itatf July 19T0 


ACCURACY ASSESSMENT 
To Local Control 

To Datum Origin 


REFERENCES 

Geodetic 

Information Report and Sum- 

Horizontal 0.1 meters 

5 

meters 

mary sheet , 

Army Map Service, July 1967 . 

Vertical 0-1 meters 

1 

meters 




5648 



Station No 5 61+9 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Code Name HNTAFB 

Location Savannah, Georgia 

Agency U.S. Army Man Service 


Other 

Codes 


Equipment SEC OR 


Point referred to 

not specified 





GEODETIC COORDINATES 



ASTRONOMIC COORDINATES 

Latitude 

32° 00’ Ob'! Ok 


Latitude 



Longitude (E) 

278 50 43.17 


Lonpitiirle (T") 


Datum 

NAD 1Q27 


Based on 



Elevation 




Height 


above mean 


Geoid . c 


above 


1 sea level - L - ? meters; 

height 

meters 

ellipsoid 

20 mpters 






AZIMUTH DATA 



ASTRONOMIC 




DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 









- 



DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE NOT VERIFIED; 

SURVEY DETAILS ARE 

LACKING’. 


Geoid height from AMS A-G geoid contour 

map 1967 . 



Insufficient data for accuracy 

assessment . 







DATE 

July 1970 

ACCURACY ASSESSMENT 


REFERENCES 


To Local Control To Datum Origin 




Horizontal 

meters 

meters 




Vertical 

meters 

meters 





5649 




Station No- - . 571 2 GEODETIC DATA SHEET 

Code Name _PMSUR_ geodetic satellite observation station 


Location 
Agency . 


Paramaribo, Surinam 


U.S. Army Topographic Command 


Equipment 


Other T0P0C0M 712 
Codes 


SECOR 


Point referred to intersection of horizontal and vertical axes of antenna 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 05° 26' 59'.'817 La t itude 05° 26 1 53'.'45 t Q','15 

Longitude (E) 304 47 44.999 Longitude (E) 304 47 40.96 t 0.10 

Datum South American 1969 R a <pHnn first-order obs USAF 1961 at the 

site 


Elevation 

above mean o-i cn 

sea level ‘ ? - u meters 


Height 

Geoid above 

height " 9.7 meters ellipsoid ih meters 


AZIMUTH DATA 


ASTRONOMIC 
OR GEODETIC 

FROM 

TO 

DISTANCE 

meters 


AZIMUTH 
FROM NORTH 

Laplace 

. A ZANDERY RM 1 

, Azim Mark 

1 

81° 

59’ 

19'.‘27 

Geodetic 

| A ZANDERY 

| A ZANDERY RM 1 

I 17.392 

176 

05 

44 


DESCRIPTION OF SURVEYS AND GENERAL NOTES J 

Surveyed by USAF, 1960. 

The axes' intersection is 4.93 m above station 
ZANDERY USAF 1960 (SCRSATRACK 712), a station in 
the US Airforce FIIRAN Project 54-AFS-50. The mark 
is a USAF disk, stamped ZANDERY 1960, in a square 
post projecting 13 cm above ground. 

The elevation of ZANDERY (54.38 ft) was by zandery 

spirit leveling by 1370th Photo Mapping Wing USAF to zandery 

from BM 89 at the Zandery Airport. \ ^ AZ MK 

Geoid height from CHUA base, T0P0C0M 1971. A- 

ZANDERY RM I 


DATE September 1971 


ACCURACY ASSESSMENT 

To Local Control T o Datum Origin 

Horizontal 5 meters Z meters 

Vertical 0*^ meters ] meters 


REFERENCES 

Geodetic Information Report and 
Summary, USAT0P0C0M August 1968, 
revised June 1971. 


5712 





Station No 5713 


GEODETIC DATA SHEET Other AMS 713 

Code Name TERISL geodetic satellite observation station Codes (AZORES 1) , 

Location Terce l ra, Azores Equipment SEC0R 

Agency U.S. Army Map Service 


Point referred to intersection of horizontal and vertical axes of antenna 


Latitude 

GEODETIC COORDINATES 

38° 45' 36V 725 


Latitude 

ASTRONOMIC COORDINATES 

38° 45' 43V28 + 0V1 2 

Longitude fET 332 54 21.064 


Longitude fE 1 ) 332 54 35*41 t 0.09 

Datum 

SW BASE (GRACIOSA ISLAND) 


o \ 

Based on 

/ 

first-order obs AMS 1965 at A 007 

Elevation 
above mean 
sea level 

(International spheroid) 
-5- Q2 meters 

Geoid 
height 

meters 

ASTRO PIER, 42 m from antenna 

Height 

above 

ellipsoid meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 

Geodetic . A SATRIG 007 A SERRA DO CUME . 5607.46 . 199° 19 1 03'.'3 


DESCRIPTION OF SURVEYS AND GENERAL 

The intersection of the SECOR antenna axes is 4.25 m 
above the BC-4 camera station SATIRIG 007 (AZORES 1) a 
survey monument marked INT. SAT. TRI. STA. 007 1966. 

This was set by AMS in 1965 by angle and distance from 
station 007 ASTRO PIER, which was in turn fixed in a 
triangle from two 1951 first-order stations of the 
Portuguese Instituto Geografico e Cadastral, SERRA DO 
CUME and CELEIR0 2. Angles in this survey were measured 
16 times with a Wild T-3, and distances from each end of 
the line with an MRA 3 Tell urometer. 

Elevation was by double-run fourth-order spirit 
levels from CE BM No. 6, 1955. 

SECOR Station 739, occupied later, is 36 m from 
No. 5713. 


NOTES 

N 

I 

SATRIG 007 



DATE^ulyJ9Z0 


ACCURACY ASSESSMENT 

T o Local Control T o Datu m Origin 

Horizontal . Qj-Qi meters ! meters 

Vertical (KOI meters 1 meters 


REFERENCES 

Geodetic Information Report and 
Summary card, January 1968, revised 
January 1969. 


5713 






Station No. 571 5 
Code Name DAKSEN 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AMS 
Codes 


Location Dakar, Senegal 

Agency U.S. Army Map Service 


Equipment SECOR 


Point referred to. 


Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level - 


GEODETIC COORDINATES 

14° 44 1 41 '.'008 
342 30 52.935 
YOF ASTRO 1967 


ASTRONOMIC COORDINATES 


14° 

44' 

41' 

.'01 

+ 0"07 

342 

30 

52, 

,93 

+ 0.04 


Latitude. 


Longitude (E) M dU bZ.btd Z U.U4 

Based nn first-order obs NAV0CEAN0 1961 
A YOF ASTRO, 19 m from A 715 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


FROM 

A 715 


AZIMUTH DATA 

TO 

A YOF ASTRO 


DISTANCE 

meters 

18.864 


AZIMUTH 
FROM NORTH 

’ 06' 47" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station is marked by a disk stamped 
"DAKAR GESAT 1967" 4.42 m below the axes' 
intersection. 

It was positioned by angle and distance 
from A YOF ASTRO by NAV0CEAN0 in 1967. 

A YOF ASTRO was tied by NAVOCEANO in 1967 
to several existing IGN stations. Azimuth was 
based on the astronomic azimuth a YOF ASTRO to 
A HOTEL. 16 positions were observed with a 
Wild T-3; distances were measured from each 
end of a line with MRA 3 Tel 1 urometer. 

Elevation was by fourth-order spirit levels 
from an IGN BM at the Yof Int. Airport. Datum 
is MSL Dakar. 


HOTEL 


YOF ASTRO 


to CAP.DES BICHES 


MAMELLE 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0^05 rr 

Vertical— 0.3 m 


To Datum Origin 

meters less than 1 meters 
meters 1 meters 


REFERENCES 

Geodetic Information Report and 
Summary card. Army Map Service December 
1968. 






Station No. 


5717 


USA 717 


Code Name _. FLCH AD 


Location . 


Agency . 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Fort Lamv, Chad 

U.S. Army Topographic Command 


Equipment . 


SECOR 


Point referred tn intersection of horizontal and vertical axes 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

ro 

o 

O 

49 300 

Latitude 




Longitude (E) . 

15 02 

06.148 

Longitude (F) 




Datum 

Adindan 


Based on 




Elevation 
above mean 
sea level — 

298.5 

meters 

Geoid ipi +c 
height c ' meters 

Height 

above 

ellipsoid — 

320 

meters 


ASTRONOMIC 
OR GEODETIC 


FROM 

A SECOR 717 
A SECOR 717 


AZIMUTH DATA 

TO 

A BC-4 064 


DISTANCE 

meters 

75.29 


AZIMUTH 
FROM NORTH 

00° 03' 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station is marked by a bronze disk stamped 
FT. LAMY SECOR 1968, in a 30 cm diameter concrete 
monument flush with the ground. The monument is 
4.83 m below the point of reference. 

The survey was made by USAT0P0C0M in 1968. 
Horizontal control is based on geodimeter 
traverse station No. 55, established by I6N, 
who also determined the azimuth and distance 
from a IGN 55 to a BC-4 064 RM1 . Directions 
were observed by T-2 (4 positions) and the 
indicated sides measured by steel tape. 

IGN brought in precise levels to a BC-4 
064 RM1 . T0P0C0M using fourth-order methods 
determined elevations of A BC-4 064 and A SECOR 
717. The datum is MSL at Pointe Noir, Congo. 

Geoid height on Adindan Datum furnished by 
USAT0P0C0M. 


tolGN 55 I 


JOJGNSL^- 

July 1970 


2 A SE CC 

717 


ACCURACY ASSESSMENT 

T o Local Control T o Datu m Origin 

Horizontal less than 1 meters *2 meters 

Vertical less than 1 meters 3 meters 


REFERENCES 

Geodetic Information Report and 
Summary Card, USAT0P0C0M, November 1969. 






Station No. 5720 
Code Name ADDISA 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other USA S 720 
Codes 


'Location _ 
Agency _ 


Addis Ababa. Ethiopia 

U.S. Army Topographic Command 


Equipment SECOR 


Point referred tn intersection of horizontal and vertical axes of antenna 


Latitude. 


GEODETIC COORDINATES 

08° 46' 09'.' 479 


Longitude (E) . 
Datum 


38 59 49.196 


Adindan 


ASTRONOMIC COORDINATES 

Latitude 08° 46' 06 '.'72 ± 0'.'12 

Longitude (E) 38 59 57.23 t 0.07 

Based nn first-order obs. T0PQC0M 1968 at si te 


Elevation 
above mean 
sea level - 


•1889.37 


- meters 


Geoid 

height 


-8 ±5 


meters 


Height 

above i qq i 

ellipsoid 1 1 


.meters 


AZIMUTH DATA 


ASTRONOMIC 


DISTANCE 


AZIMUTH 


OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 

Geodeti c 

A 720 

A 042 

, 30.044 

181° 51' 56" 

Geodetic 

A 720 

A TT3 

| 433.74 

344 36 53 


TT I 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The point of reference is 4.29 m above a 
USCE disk stamped "ADDIS ABABA SECOR 1968" 
set in a concrete monument 30 cm in diameter. 

(elev 1885.08 m). 

Surveyed by USAT0P0C0M in 1968, the horizontal 
control consists of electronic traverse to A ASTRO 
PIER from A DUCAM NB, closing back on A SB. 

Angles were measured by Wild T-3A (2 sets of 
16 positions) and distances by Tellurometer MRA-3 
(measured twice, with offset check). Station 720 
was tied as shown: angles by T-3 (16 positions) and 
distances (2 times) by steel tape. 

Elevation determined by first-order leveling 
from a DUCAM NB, provisional USC&GS MSL Datum 1961. SB 

Geoid height on Adindan Datum furnished by 
USAT0P0C0M. 


TT 2 



ASTRO 

PIER 


PA T F ~* 970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal 0 • .04 meters 5 meters 

Vertical • 03 meters 16SS than 1 rneters 


REFERENCES 

Geodetic Information and Summary 
Card, USAT0P0C0M, September 1969. 


5720 



Station No 5721 

Code Name MASHHD 


location . 
Agency _ 


Mashhad, Iran 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 

Equipment _ 


Other 

Codas 


AMS 721 


SECOR 


U.S. Army Topographic Command 


Point referred to. 


intersection of axes 


GEODETIC COORDINATES 

Latitude 36° 14' 30'.'4044 


Latitude. 


ASTRONOMIC COORDINATES 

36° 14' 28 '.'70 ± 0'.'09 


Longitude (E) . 
Datum 


59 37 40'.' 1053 


Longitude (E) . 


59 37 58.18 ± 0.12 


European 


Based nn first-order obs 1968 by T0P0C0M at 
site 


Elevation 
above mean 
sea level 


994.41 


meters 


Geoid 
height . 


- 32 


meters 


Height 

above 

ellipsoid 


962 


. meters 


ASTRONOMIC 
OR GEODETIC 

FROM 

AZIMUTH DATA 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 

Geodetic 

A SECOR 

A MASHHAD 0PT.RM1 . 

64.433 

90° 44 1 30" 

Geodetic 1 

A SECOR 

A 015 | 

70.872 

112 26 06 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The station is marked by a CE disk in a 30 cm square 
concrete monument flush with the ground and 4.35 m below 
the point of reference. It is stamped MASHHAD SECOR 1968. 

An underground mark was set. 

The station was fixed in 1968 by the Iranian Nat. 

Geographic Office in cooperation with T0P0C0M by a 
checked eccentric tie to a MASHHAD OPT. RM1 and 
a 015, both tied in 1966/7 to the precise Tell urometer 
traverse of the primary geodetic control. 

Elevation was by vertical angle from a 015 
whose elevation (989.546 m) was previously deter- 
mined by fourth-order spirit levels from RM PI 37 
(elev. 989.165). Datum is Alfao, on the Persian 
Gulf. 

Geoid height from G. Bomford's geoid chart of 
Eurooe, N. Africa and S.W. Asia, February, 

1971 . 



N 

I 


HI-5 (HENRY) 


HI-6(2 AUX) 


nATF August 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal < } meters ? meters 

Vertical LJ meters ] meters 


REFERENCES 


Geodetic Information Report and 
Summary card, USAT0P0C0M, January 1970. 


5721 




Station No 5723 

Code Name CHIMAI G 

.oeation Chiang Mai , Thailand 

Agency U.S. Army Map Service 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment SECQR 


referred to not specified 


Latitude _ 

GEODETIC COORDINATES 

18° 47' 


1 atitude 

ASTRONOMIC COORDINATES 


Longitude (E) _ 

99 00 


Longitude (E) 



Datum 

not specified 


Based on 



Elevation 
above mean 
sea level — 

1 ^ meters 

Geoid 
height — 

meters 

Height 

above 

ellipsoid 

meters 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

COORDINATES ARE APPROXIMATE; SURVEY DETAILS ARE NOT AVAILABLE. 


Insufficient data for accuracy assessment. 


DATF 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters meters 

Vertical meters meters 









Station No. 5726 

Code Name Z AM BAG 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


ocation Zamboanga, Philippines 
Agency U.S. Army Map Service 


Equipment SECOR 


Point referred to not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Latitude. 


Longitude (E) . 


122 04 

not specified 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE APPROXIMATE; SURVEY DETAILS ARE NOT AVAILABLE. 


Insufficient data for accuracy assessment. 


Patf 


ACCURACY ASSESSMENT 


REFERENCES 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 


meters 

meters 


5726 


Station No. . 
Code Name. 
^Location 


5730 


Wake Island 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 

Equipment _ 


Other 

Codes 


T0P0C0M 730 


. SECOR 


A gency U.S. Army Topographic Command 


Point referred to. 


intersection of axes of antenna 


Latitude. 


GEODETIC COORDINATES 

19° 17' 24 "100 


Latitude. 


ASTRONOMIC COORDINATES 

19° 17' 2 5 ','27 ± O'.'IO 


166 36 41.206 


Longitude (E) _ 

Dat u m Wake Island Astronomic 1952 


Longitude (E) 


166 36 26,60 + 0.09 


RacpHnn first-order obs AMS 1966 or 67 at 
A 012 ASTRO PIER 28 m N of camera 


Elevation 
above mean 
sea level . 


8.06 


• meters 


Geoid 
height . 


meters 


Height 
above 
ellipsoid . 


. meters 


ASTRONOMIC 
OR GEODETIC 

Laplace 

Geodetic 


FROM 

A 012 ASTRO PIER 
ASATRIG 066. 


AZIMUTH DATA 

TO 

A FLIPPER 
A 012 ASTRO PIER 


DISTANCE 

meters 

1898.460 

28.490 


AZIMUTH 
FROM NORTH 

39° or 34V 42 
28 33 04 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


N 

i 


The axes' intersection 4.29 m above station 
SATRIG 066, a C&GS disk in a 45 cm circular 
concrete monument flush with the ground. 

The site was surveyed by AMS in October 1966 
and May 1967. Stations SATRIG 012 and 066 were 
fixed by side shots from A 012 ASTRO PIER, which 
was fixed by first-order tri angulation and Tel 1 u- 
rometer distance measurements of the quadrilateral 
which included stations FLIPPER, SHOP, and Hiran 
STATION No. 3 (71 ESLD 1952, the origin point for 
the local datum). 

Elevations at the site were determined by 
double-run levels from USC&GS stations BM No. 7 
(1.318 m) and NAIL PMR (4.529 m). 


FLIPPER 



DATE. 


June 1971 


ACCURACY ASSESSMENT 

T o Local Control T o Datum Origin 

Horizontal 0^05 meters S_J meters 

Vertical ^ ^ meters ] meters 


REFERENCES 

Geodetic Information Report and 
Summary card l/SATOPOCOM Aug. 1969. 


5730 



Station No.. 


Code Name. 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


T0P0C0M 733 


Location Christmas Island 

Agency U.S. Army Topographic Command 


Equipment 


SECOR 


Point referred to intersection of axes 


Latitude 

GEODETIC COORDINATES 

02° 00' 35 ','622 

N 

ASTRONOMIC COORDINATES 

I..M. 02 ° 0°' 3S-62 ± O'.'IO 


Loneitude (l) 

202 

35 21.962 


Longitude (E) 202 35 21 ' 96 ± °- 06 


Datum Christmas 

Island 1967 Astro. 


R a «Hon first-order obs USC&GS 1967 

at 

Elevation 
above mean 
sea level — 

3.54 

meters 

Geoid 
height — 

A 059 RM3 

Height 

above 

meters ellipsoid 

_ meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Astronomic 


FROM 

A 059 RM3 
A 059 RM3 


AZIMUTH DATA 


A 059 Az Mk 2 
A 059 Az Mk 2 


DISTANCE 

meters 

1261 .270 


AZIMUTH 
FROM NORTH 

250° 0T 5' 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The point of reference is 2.29 m above a USC&GS 
tri angulation disk stamped SATELLITE TRIANG. 

STATION 059, 1967. 

The survey by USC&GS in 1967 fixed a 059 by a 
side shot (9.860 m) from a RM3, the astro-station 
for the local datum. A first-order astro-azimuth 
from A RM3 to A Az Mk2 was used to orient the datum. 

Positions for A 059, Az Mk2, and Az Mkl were measured 
with steel tape and Wild T3. 

Elevation was by third-order leveling 
from bench marks in London Village (10 km). 

The datum is based on eight years tidal 
observations. 


A059 Az Mk 


September 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0 - 01 n 

Vertical 0.04 ir 


meters 

meters 


To Datum Origin 
0.01 
1 


meters 

meters 


REFERENCES 

Geodetic Information Report and Summary 
card, USAT0P0C0M, May 1970. 


5733 







Station No. 


5734 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


T0P0C0M 734 


Code Name ' 


(Location Shemya, Alaska 

Ag ency U.S. Army Topographic Command 


Equipment 


SECOR 


Point referred to intersection of rotational axes of antenna 


Latitude. 


Longitude (E). 


Elevation 
above mean 
sea level - 


GEODETIC COORDINATES 

52° 42' 54'.'8940 
174 07 37.8701 ' 

NAD 1927 

39 • meters 


ASTRONOMIC COORDINATES 


52° 

43' 

03748 

± 0716 

174 

07 

44.92 

± 0.13 


Latitude. 


Longitude (E) 111 u/ - u - 10 

Based nn first-order obs AMS 1966 at 

A ASTRO PIER, 24 m SW of A 004 


“l -46 +1 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Laplace 


FROM 

A 004 ASTRO PIER 


AZIMUTH DATA 

TO 

A MID 


DISTANCE 

meters 

1205.657 


AZIMUTH 
FROM NORTH 

312° 34' 10703 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The intersection of antenna axes is 1.50 m above a 
USC&GS disk in an 18-inch circular concrete monument 
flush with the ground. The disk is stamped SATELLITE 
TRIANGULATION STATION 004 1965. 

The local survey was by AMS in 1966. a 004 was fixed 
by azimuth and taped distance from a 004 ASTRO PIER. 

The position of the latter was determined from three 
second-order 1943 USE stations, MID, FOR, and AIR. All 
stations of the single-diagonal quadrilateral were 
observed with 16 positions each. Distances from mid 

a ASTRO PIER to MID, FOR, and AIR were measured by 
MRA 3 Tell urometer. 

Elevation was by double-run third-order leveling to 
BM SH-3, USC&GS 1944 (44.93 m above MSL), a third-order 
benchmark. 

Geoid height from T0P0C0M A-G geoid contour map 1967. 


004 astfio 
PIER 


June 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0_ L 02 tr 

Vertical ^ • 9 ^ m 


To Datum Origin 

meters 110 

motore 1 


meters 

meters 


REFERENCES 

Geodetic Information Report and Summary 
card, USAT0P0C0M, December 1967. 






Station No. 
Code Name 



Agency 


5735 


NATBRZ 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Natal, Brazil 

U.S. Army Topographic Command 


Equipment 


Other T0P0C0M 714 
Codes 


SECOR 


Point referred to. 


intersection of horizontal and vertical axes of antenna 


Latitude. 


GEODETIC COORDINATES 

-05° 54' 56 'J 253 


Latitude. 


ASTRONOMIC COORDINATES 

-05° 54' 56 "58 ± 0'.'09 


Longitude (E). 
Datum 


324 49 57.605 


Longitude (E) . 


324 49 54.38 + 0.07 


South American 1969 


B aS ed nn first-order obs IAGS 1967, at site 


Elevation 
above mean 
sea level - 


39.52 


. meters 


Geoid 0 n 
height 1 • 1 meters 


Height 

above 

ellipsoid 


66 


. meters 


ASTRONOMIC 
OR GEODETIC 


FROM 

AZIMUTH DATA 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 

Geodetic 

A B. 

DO INFERNO 

A B. DO INF. ECC 

23.276 

347° 07' 23" 

Geodetic 

A B. 

DO INFERNO 

A NATAL 

9719.61 

344 14 17.98 








1 ) 

2 ) 

3) 

4) 


to NATAL 


Di retori a 
IAGS cooperation 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys were performed by the following organizations: 
basic triangulation by Instituto Brasileiro de Geografia 
(IBG) in cooperation with IAGS in 1967; 
astro observations by IAGS in 1967; 
eccentric ties to Doppler van by US NAV0CEAN0 
in 1968; and 

supplementary geodetic survey by 
de Servico Geografico (DSG) with 
in 1969. 

The I BG- IAGS basic tri angulation is a central point 
figure with station BARREIRA DO INFERNO at the south- 
west corner. The SECOR equipment was actually centered 
over this station which is marked by a Conselho Nacional 
de Geografia disk stamped with its name and the date 1967. 

The elevation of A BARREIRA DO INFERNO was 
determined by first-order methods by the Brazilian 1st 
Distrito de Levantamentos from BM RN No. 4 (established 

by the Brazilian Comissario Especial de Levantamentos de Nordeste-CELNE) which 
is connected to the IBG first-order level net. 

Geoid height from CHUA base, T0P0C0M 1971. DATE 


N 

4 



September 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal 0 • 01 meters £ meters 

Vertical meters ] meters 


REFERENCES 

Geodetic Information Report and Summary 
card, USAT0P0C0M February 1969, rev. 

April 1971. 


5735 


Code Name ASCNSN 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AMS 
Codes 


ocation Ascension Island 

Agency U.S. Army Topographic Command 


Equipment SECOR 


Point referred to. 


intersection of axes of antenna 


Latitude. 


GEODETIC COORDINATES 

-07° 58' 15'.' 220 


Longitude (E) 345 35 32.385 

Dat u m Ascension Island 1958 


Elevation 

above mean . nri 
sea level 'JLdll. 


Latitude. 


ASTRONOMIC COORDINATES 

-07° 58 1 16'.' 85 + 0'.'09 
345 35 29.26 t 0.12 


Longitude (E) l* 

Based nn first-order obs T0P0C0M 1967 at A 
SECOR ASTRO ecc, 27 m from station 

Height 

above 

meters ellipsoid meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 


A SECOR 
| A SECOR 


AZIMUTH DATA 

TO 

A CAMP 

A CAT 


DISTANCE 

meters 

286.856 


AZIMUTH 
FROM NORTH 

188° 58' 17" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by USAF 1381st Geodetic Survey Squadron, November 1967. 

The station is marked by a bronze disk,' stamped SECOR 1967, in a 
concrete monument, flush with the ground and 4.32 m below the antenna 
axes. An underground mark was set in bedrock 61 cm below the surface. 

The position of A SECOR ( SCRSATRAK _7 1 6 ) was 
fixed by observing a quadrilateral including CATJ958 

three C&GS stations by 16 positions with a T "a® 

Wild T-3 at each station. Directions were l\ / \ 

turned to a fourth C&GS station as a check. I\ / \ 

Elevation was determined by double-run \ / 

levels from C&GS BM WEST BASE ( el ev. 74.187 m) , \ / 

based on C&GS 11-months tidal observations , \ / 

at Georgetown. \ / 

i VsECOR 
CAMP 1958 


BAY RM A 
1964 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0. 05 rr 

Vertical— 0*01 m 


To Datum Origin 


meters 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary sheet, USATOPOCOM June 1969. 


5736 



Station No. 5739 
Code Name AZORIS 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


ocation . 


Terceira, Azores 


Equipment . 


SECOR 


Agency U.S. Army Map Service 


Point referred to. 


intersection of horizontal and vertical axes of antenna 


Latitude. 


Longitude (E). 


GEODETIC COORDINATES 

38° 45' 36V3113 

332 54 19.6857 


nati.ni sw BASE GRACIOSA ISLAND 
(International spheroid) 


Elevation 
above mean 
sea level - 


meters 


Latitude. 


Longitude (E) . 


ASTRONOMIC COORDINATES 


38° 45' 42 '.‘87 + 0V12 

332 54 34.03 ± 0.09 


Based nn first-order obs AMS 1965 at A 007 
ASTRO PIER, 70 m from antenna 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


A 007 RM2 


AZIMUTH DATA 


A SERRA DO CUME 


DISTANCE 

meters 

5584.48 


AZIMUTH 
FROM NORTH 

199° 02' 18'.' 3 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The SECOR antenna was moved to this position from 
No. 5713 25 January 1968. The axes' intersection is 
4.25 m above a brass station disk in a concrete monu- 
ment 9 cm below ground surface. It is marked INT. 

SAT. TRI. STA. 007 RM 2 1966, and called AZORES 2. (Azores 2 ) 

The station was set by AMS in 1965 by a side shot 
from A 007, which was set in turn by a side shot from 
A 007 ASTRO PIER. The latter was fixed by triangula- 
tion and trilateration (Wild T-3 and MRA 3 Tellurometer) 
from two first-order 1951 stations of the Portuguese 
Instituto Geografico e Cadastral, SERRA DO CUME and 
CELEIRO 2. 

Elevation was by fourth-order double-run spirit 
levels from CE BM No. 6, 1955. 


007 ASTRO 
'"'A PIER 


kCELEIRO 2 


(SERRA DO CUME 


ACCURACY ASSESSMENT 


To Local Control 


Horizontal 
Vertical _ 


meters 


To Datum Origin 

! meters 

] meters 


REFERENCES 


Geodetic Information Report and 
Summary card, Army Map Service January 
1968, revised January 1969. 


5739 





Station No 5742 

Code Name PALAU I 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Location Koror Island, Palau Islands 


Agency 


U.S. Army Map Service 


Equipment 


SECOR 


Point referred to 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude Latitude 

Longitude (E) Longitude (E) 

Datum Based on 


Elevation 




Height 


above mean 


Geoid 


above 


sea level 

meters 

height 

— : meters 

ellipsoid 

meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES UNKNOWN 


ACCURACY ASSESSMENT 

To Local Control 


REFERENCES 


To Datum Origin 


Horizontal meters meters 

Vertical meters meters 


DATF 1970 


5742 









Station No 5744 GEO 

Code Name SICCAT geodetic sa 

Location Catania, Sicily, Italy 

Agency U.S. Army Topographic Command 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


AMS 718 


SECOR 


intersection of axes 


1 Ul III 1 GIOI 1 GU It 

Latitude 

J 

GEODETIC COORDINATES 

37° 26' 4078310 


Longitude (E) _ 

15 02 44.9553 


Datum. 

European 


Elevation 

above mean 

11*77 meters 

Geoid 

sea level — 

heieht- 


ASTRONOMIC COORDINATES 

Latitude 37° 26 1 36790 ± O'.'IO 

Longitude (E) 11 03 °°- 83 ± °- 13 

Based nn first-order obs USC&GS 1967 at A 0 1 6 


. . meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 


FROM 

A 718 


AZIMUTH DATA 

TO 

A 016 Az Mk 


DISTANCE 

meters 

1248.36 


AZIMUTH 
FROM NORTH 

320° 49' 05735 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Station 718 is marked by a disk stamped CANTANIA 
SECOR 1968, 4.171 m below the intersection of axes. 

The position was fixed by C&GS in 1968. The survey 
was by tri angulation (Kern DKM2) based on A 016, 
and taped distance (80.093 m) to A 016. (See stations 
6016 and 2812.) 

Elevation was by vertical angle from A 016, . 

whose elevation (7.74 m) was by spirit level Z 

from BM146, about 7 km away. 

Geoid height from G. Bomford's geoid chart of Europe, \\\ 
N. Africa and S.W. Asia, February , 1971 . \\ 


i WATER 
TANK 


August 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal 0.05 meters 4 meters 

Vertical < 1 meters ! meters 


REFERENCES 


Geodetic Information Report and 
Summary card, USAT0P0C0M April 1970. 


5744 







Station No 3861 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other AMS 
Codes 


Location Homestead. Florida 


Equipment SEC OR 


Point referred to. 


intersection of horizontal and vertical axes of antenna 


Latitude. 


GEODETIC COORDINATES 

25° 29' 21V1T50 


Latitude. 


ASTRONOMIC COORDINATES 

K = + l '.'6 


Longitude (E). 


Longitude (E) . 


n = + 7.3 


NAD 1Q2T 


Elevation 

above mean , . , 
sea level — 


Based nn C&GS obs. at A WALDIN. 1500 m from 
station. 


Ge0 ' d j.1 c Q 

height . meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


A HO. SECOR ANT. 

A HOMESTEAD SEC OR 


AZIMUTH DATA 


A HO. SECOR 
A HO. SECOR Az Mk | 


DISTANCE 

meters 

12.969 

857 . 61*5 


AZIMUTH 
FROM NORTH 


190° 17 ' U 8 " 

90 35 32.58 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Traverse tie to A WALDIN 1962 (USC&GS) by AMS Field Survey Division, Dec. 1965 
to May 1966 . Astronomic azimuths of l 6 positions each were observed at A WALDIN 
1962 and A HOMESTEAD SECOR 1966 . A Laplace correction determined from C&GS as- 
tronomic observations at A WALDIN was applied to observed azimuths at both sites. 
The Laplace azimuth at the SECOR site was not used 
in the computations. 

Angle observations were made with a Wild T-3, * Az Mk 

l 6 positions over each line; distances were meas- ^ - 

ured with a model kA Geodimeter, two determina- A WALDIN 1962 N 

tions over each line. \caGS t 

A HOMESTEAD SECOR ANTENNA was located by dis- \ 

tance and direction from A HOMESTEAD SECOR 1 966 . \ ! 

A nail driven in concrete under the antenna HOMESTEAD 

marks the station. 

Elevation was established by double-run dif- 
ferential levels from USC&GS BM L 192, 1962 . SECOR HSA 

Geoid height from AMS A-G geoid contour map 

1967. 


HOMESTEAD 
SECOR ANT. 


HOMESTEAD ' 
SECOR 1966 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0-03 rr 

Vertical 0.03 m 


To Datum Origin 

meters 2 meters 

meters ! meters 


REFERENCES 

Geodetic Information and Summary sheet. 
Army Map Service, June 1967* 


989 



BC-4 Cameras 6000 


Station No. 6001 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Code Name THULEG 


I Location 


Thule . Greenland 


Agency U.S. Coast and Geodetic Survey 


Equipment BC-4 camera 


Point referred to intersection of rotational axes of camera 


§ 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 76 ° 30 ! 0Q fl Latitude 

Longitude (E) 2Q1 2J 30 Longitude (E) 

Datum not specified Ba$ed Qn 


Elevation 





Height 


above mean 

— 21? 


Geoid 


above 


sea level — 

meters 

height 

meters 

ellipsoid 

meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Geodetic coordinates are scaled. 

Station is a USC&GS triangulation disk in l8-inch cylindrical concrete 
monument flush with the ground. 

The intersection of camera axes is 1.50 +_ 0.05 meters directly above 
the monument . 


Insufficient data for accuracy assessment. 


PATF Jul y 1970 


ACCURACY ASSESSMENT 

REFERENCES 

To Local Control To Datum Origin 



Horizontal 
Vertical - 


meters 

meters 


meters 

meters 






Station No 6002 GEOI 

Code Name BELTVL geodetic sat 

Location Beltsville, Maryland 

Agency U -S. Coast and Geodetic Survey 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 

! _ Equipment _ 


Other C&GS 
Codes 


BC-4 camera 


Point referred to. 


intersection of rotational axes of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

39° 

or 

39V 003 


i atitnde 

39° OT 37'.' 73 

+ O'. '07 


Longitude (E) 

283 

10 

26.942 


Longitude (E) 

283 10 35.35 

+ 0.08 


Datum.. 


NAD 

1927 


Rased nn ^ ^ 

-order obs C&GS 

1966 at 

A 002 

Elevation 
above mean 
sea level 

44.3 

— meters 

Geoid 
height _ 

1 meters 

Height 

above 

ellipsoid 

45 

_ meters 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by Coast and Geodetic 
Survey, 1964. 

Station 002 was positioned by tri angulation, 
taped traverse and Geodimeter traverse. It is 
a C&GS disk, stamped SATELLITE TRACKING STATION 
NO. 002 1964, set in the top of an 18-inch 
cylindrical concrete monument. The monument is 
surrounded by an 8 foot square concrete slab. 

The intersection of the camera axes is 
1.50 ±0.05 meters above monument. 

The elevation was determined by reciprocal 
vertical angles. 

Geoid height from AMS A-G geoid contour 
map 1967. 


A 150 METERS 


astro pier/! 
No. 002 


—Hi — Toped Traverse 
— U — Geodimeter Traverse 


1800 

vMETERS 


^PRINCE 1942 


July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 6 

Vertical less than 1 me ters 1 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary card, U.S. Coast and Geodetic 
Survey, 17 May 1967. 








C&GS 


003 


Station No 

Code Name MOSELK 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Location Moses Lake, Washington - Equipment BC-4A camera 

Agency U.S. Coast and Geodetic Survey, Royal Engineers Great Britain 


Point referred to intersection of rotational axes of camera 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude. 47° 11 1 QViWZ i atitndp 47° IT 03 , . , 24 

Longitude (E) 240 39 48.118 Longitude (E) 240 39 42.95 

Datum NAD 1927 Based nn first-order obs C&GS 1966 at A 003 


Elevation 
above mean 

sea level 3p8- 74 meters 


Geoid 

height 


-10.9 


meters 


Height 

above 

ellipsoid 


358 


meters 


ASTRONOMIC 
OR GEODETIC 

Astronomic 


FROM 

A 003 


AZIMUTH DATA 


TO 


DISTANCE 

meters 


A 003 Az Mk , 1651.705 


AZIMUTH 
FROM NORTH 


316° 53' 45V11 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by Coast and Geodetic 
Survey, 1965. 

The station is near the southwest side of Larson 
Air Force Base, 6 miles north of Moses Lake. It is 
a standard disk stamped SATELLITE TRACKING STATION 
003 1965, in top of an 18- inch circular concrete 
monument flush with the ground. The disk is 
1.50 ±0.05 m below the axes' intersection. An 
underground mark, two reference marks and an 
azimuth mark were set. 

The station and azimuth mark were positioned by 
triangulation from stations SPAD 1948 and LEWIS 
(USGS) 1948. The position was checked by Electro- 
tape traverse from A GREEN (USGS) 1948. 

Elevation was by levels from BM H-338 (USE), 
and checked by vertical angles from other stations. 

Geoid height from AMS A-G geoid contour map 1967. 


LEWIS STS 003 AZ. MK. 



DATE July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal (LJ meters 6 meters 

Vertical ?• meters 1 meters 


REFERENCES 

Geodetic Information Report and 
Summary card, U.S. Coast and Geodetic 
Survey, 22 Dec. 1966; revised C&GS 
17 May 1967. 


6003 



Station No 6004 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


C&GS 


004 


Code Name SHEMYA 

Location Shemya, Alaska 

Agency U.S. Army Map Service 


Other 

Codes 


Equipment BC-4 camera 


Point referred to intersection of rotational axes of camera 


Latitude 

GEODETIC COORDINATES 

52° 42' 54V89 


ASTRONOMIC COORDINATES 

i atitnHp 52° 43' 03 '.'48 ± 0V16 

Longitude (E). 

174 07 37.87 


Longitude (E) _/^4 07 44.92 

± 0.13 

Datum 

NAD 1927 


Rased on first-order obs AMS 

1966 at 

Elevation 
above mean 
sea level 

_36_,_8 meters 

Geoid 
height _ 

A ASTRO PIER, 24HT 

Height 

above 

“46 meters ellipsoid 

SW of A 004 
-9 ... meters 


AZIMUTH DATA 


ASTRONOMIC 



DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 

Laplace 

A 004 ASTRO PIER 

A MID 

, 1205.657 , 

312° 34 1 10?03 



1 1 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The intersection of camera axes is 1.50 m above a 
USC&GS disk in an 18-inch circular concrete monument 
flush with the ground. The disk is stamped SATELLITE 
TRIANGULATION STATION 004 1965. 

The local survey was by AMS in 1966. A 004 was fixed 
by azimuth and taped distance from a 004 ASTRO PIER. 

The position of the, latter was determined from three 
1943 USE stations, MID, FOR, and AIR, all second-order. 
All stations of the single-diagonal quadrilateral were 
observed with 16 positions each. Distances from 
A ASTRO PIER to MID, FOR, and AIR were measured by 
MRA 3 Tel 1 urometer. 

Elevation was by third-order leveling to BM SH-3, 
USC&GS 1944 (44.93 m above MSL) . 

Geoid height from AMS A-G geoid contour map 1967. 


FOR 



hatf July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal Q-yQ2 meters HO meters 

Vertical 0.02 meters L_ meters 


REFERENCES 

Geodetic Information Report and 
Summary card. Army Map Service, December 
1967. 


6004 







Station No. __ 6 _ 006 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


-ocation . 


Agency . 


Equipment 


U.S. Coast and Geodetic Survey 


BC-4 camera 


Point referred to intersection of rotational axes of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


)Q SQ' 


Latitude 69° 39' b2l 2k ± 0V23 

Longitude (E)lS 5^ 47.04 ± 0.16 


Based on. 


Elevation 
above mean 
sea level - 


meters 


Height 
above 
ellipsoid . 


. meters 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


t STORSTEINEN I 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


148° 05' 57'.'8<; 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Satellite triangulation station 006 
is marked by a standard Geographical 
Survey of Norway first-order triangu- 
lation unstamped iron bolt. Intersec- 
tion of camera axes is 1.5010.05 meters 
directly above the monument. No refer- 
ence marks were established. 

Geoid height from G. Bomford’s geoid 
chart of Europe, N. Africa and S.W. Asia, 
February, 1971- 


Nordly s - observatoriet 


sk % 


WO Oi 

to ro " 


telescope 

pavillion 


observing platform 



August 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal less than 1 meters 
Vertical less ... t h an 1 meters 


To Datum Origin 


meters 


REFERENCES 

C&GS data sheet. Geodetic Satellite 
Program Camera Station Data, 5/1/68 (pre- 
liminary); C&GS Geodetic Summary sheet, 
12 / 22 / 66 . 







6007 


C&GS 


007 


Station No. . 


Code Name AZORES 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Location 
Agency _ 


Terceira, Azores 

U.S. Army Map Service 


Equipment BC-4 camera 


Point referred to 


intersection of rotational axes of camera 


Latitude 

GEODETIC COORDINATES 

38° 45' 36 '.'725 


ASTRONOMIC COORDINATES 

latitude 38° 45' 43V 28 ± 0V12 

Longitude (E) _ 

332 54 21.064 


1 nngitnde (F) 332 54 35.41 

+ 0.09 

Datum _ 

Graciosa Island 


Rased nn first-order obs AMS 

1965 at A 007 

Elevation 
above mean 
sea level — 

53*3 meters 

Geoid 
height — 

ASTRO PIER, 42 m SE 

Height 

above 

meters ellipsoid 

of station 

meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE 

OR GEODETIC FROM TO meters 

Geodetic A 007 ASTRO PIER . A CELEIRO NO. 2 . 3416.592 


AZIMUTH 
FROM NORTH 


195° 16' 32 '.'4 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The point of reference is 1.49 m above station 
SATRIG 007, a disk in an 18-inch circular monument 
flush with ground. The disk is stamped INTERNATIONAL 
SATELLITE TRI ANGULATION STATION 007 1966. 

The local survey by AMS in 1965 was based on two 
first-order stations established in 1951 by the 
Portuguese Instituto Geografico e Cadastral, CELEIRO 
NO. 2 and SERRA DO CUME, which formed a triangle with 
A 007 ASTRO PIER. 16 positions were measured for 
each angle with a Wild T-3, and sides were measured 
with an MRA-3 Tel 1 urometer. A 007 was fixed by a 
side shot from the astro pier with two sets of four 
positions and precision taping. 

Elevation was by double-run fourth-order levels 
from BM No. 6, CE 1955 (50.874 m above mean sea level). 


N 

I 



nflTF September 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal | meters ^ meters 

Vertical ! meters meters 


REFERENCES 

Geodetic Information Report and 
Summary card, U.S. Coast and Geodetic 
Survey, 17 May 1967. 


600? 



Station No 6008 

Code Name SURNAM 

^ Location Paramaribo, Surinam 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other NAS 
Codes 


Agency . 


Paramaribo, Surinam : Equipment BC-4 camera 

National Ocean Survey, Royal Engineers Great Britain. USATOPOCOM 


Point referred to intersection of camera rotation axes 

GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

1 

o 

cn 

o 

26' 55V 325 


Latitude 05° 26 1 48 

Longitude (E)_ 

304 

47 42.832 


Longitude (E) 304 47 38 

Datum 

South 

American 1969 


Rscpdnn first-order obs_ 

Elevation 
above mean 
sea level — 

18.38 

-meters 

Geoid 
height _T- 

ZANDERY ASTRO, , 

A 008 Height 

above 

9*7 meters ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

FROM 

A INTSATRIG 008 

AZIMUTH DATA 

TO 

A ISTS 008 ASTRO EC 

DISTANCE 

meters 

C 35.392 

AZIMUTH 
FROM NORTH 

17° 07' 28" 




r . . i 








DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The axes' intersection is 1.49 m above 
station INTSATRIG 008, a 9-cm bronze disk in a 
46-cm round concrete monument, 5-cm above ground. 

A loop traverse by the AMS BC-4 team in 1968 
connected the collocated stations to the Hi ran 
station ZANDERY 1960. The closure was one cm 
(1:38,000). 

Elevation was by spirit levels from A ZANDERY, 
whose elevation (54.38 ft.) was by spirit leveling 
by 1370th Photo Mapping Wing USAF from BM 89 at 
the Zandery Airport. 

Geoid height from CHUA base, T0P0C0M 1971. 


ZANDERY 


I STS 008 
ASTRO ECC 


ISTS 008 



ZANDERY 
RM 1 


DOPSATRACK OPSATRIG 476 

OlD 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0.01 meters 

Vertical 0 • 0 1 meters 


To Datum Origin 

7 

1 


meters 

meters 


nflTF September 1971 


REFERENCES 

Geodetic Information Report and 
Summary USAT0P0C0M September 1968, 
revised June 1971. 






GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other NOS 
Codes 


Quito, Ecuador 

U.S. Army Topographic Command 


Equipment BC-4 camera 


Point referred to. 


intersection of rotational axes of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude _ 

1 

o 

o 

o 

05' 50 1 .' 468 

Latitude _ 

-00' 

0 05' 

53V09 ± 

O'. '09 


Longitude (E)_ 

281 

34 49.212 

Longitude (l) _ 

281 

34 

56.91 ± 

0.12 


Datum 

South 

American 1969 

RaspH nn f i rst-order obs 

IGM and 

IAGS 

1967 




at 

site 





Elevation 
above mean 
sea level — 

2682.1 

meters 

Geoid , /- 

height me t ers 


Height 

above 

ellipsoid 

2707 


__ meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


FROM 

A INTSATRIG 


AZIMUTH DATA 


A CASITAGUA 


DISTANCE 

meters 


9512.526 


AZIMUTH 
FROM NORTH 

315° 19' 36'.' 09 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The intersection of axes is 1.50 m above the station 
mark, a 7 cm brass disk in a 46 cm circular concrete CAS1T 

monument flush with the ground. The mark is stamped 
INT SATELLITE STA 009 1967. An underground and three 
reference marks were set. 

The local survey by IGM Equador and IAGS, 1967, was cruzloma 
by tri angulation to and from four first-order 1960 ^ 

stations of IGM and IAGS. Observed directions consisted 
of at least 16 positions by Wild T-3. 

Elevation was by non-reciprocal vertical angles from 
the trig stations. 

Geoid height from CHUA base, T0P0C0M 1971. 


CASITAGUA 


PAMBAMARCA 
INTSATRIG/ 



September 1971 


ACCURACY ASSESSMENT 
To Local Control 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

8 

3 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary USAT0P0C0M November 1968; 
revised April 1971. 






Station No. . 


Code Name. 


6011 

HAWAII 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


) Location Maui 1 Hawaii 

Agency U.S. Coast and Geodetic Survey 


Equipment . 


BC-4 camera 


Point referred to. 


intersection of rotational axes of camera 


Latitude 

Longitude (E) . 
Datum 


Elevation 
above mean 
sea level - 


GEODETIC COORDINATES 

20° 42' 38V 561 

203 44 28.529 
Old Hawaiian 

3049.27 


ASTRONOMIC 
OR GEODETIC 

Laplace 


Latitude. 


Longitude (E) 


ASTRONOMIC COORDINATES 

20° 42 1 21 '.'86 t O'.'l 3 

203 44 37.05 + 0.13 


Based »n first-order obs C&GS 1961 at 
A K0LE K0LE, 35 m SW of A 011 


meters 


Height 
above 
ellipsoid . 





AZIMUTH DATA 



FROM 


TO 

DISTANCE 

meters 

,_A_ 

SAT. TRI. 

011 

, a Az. Mk STS 011 . 

t 

u 

SAT. TRI. 

on 

| A Az. Mk STS 011 | 

1 


AZIMUTH 
FROM NORTH 

52° 37' 50V97 
52 37 53.82 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by AMS Field Surveys 
Division, 1966. 

The axes' intersection is 1.50 m above 
the station mark, a USC&GS disk stamped 
SATELLITE TRIANG STATION Oil, 1966. Three 
reference marks and an azimuth mark were 
establ ished. 

Station was positioned by azimuth and 
distance from a K0LE K0LE. All directions 
were observed with a Wild T-3 with at least 
one set of eight positions over each line. 
The distance was taped with a 30-meter tape 
in both directions. 

Elevations were determined by running 
a loop level line from USGS third-order 
IBM 9770 


SATELLITE 

TRI. STA OH// n 

Vii // I 

toJI^KOLE kole 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin , 

Horizontal less than 1 meters J meters 

Vertical less than 1 meters L meters 


REFERENCES 

Geodetic Information Report and 
Summary card. Army Map Service June 1967, 
revised March 1969. 





Code Name WAKE IS Gl 

Location Wake Is1and 

Agency U.S. Army Map Service 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


Other C&GS 
Codes 


BC-4 camera 


Point referred to. 


intersection of rotational axes of camera 


Latitude. 


Longitude (E) 


Elevation 
above mean 
sea level - 


ASTRONOMIC 
OR GEODETIC 

Laplace 

Geodetic 


GEODETIC COORDINATES 

19° 17' 23V227 

166 36 39.780 

Astronomic 1952 
(International spheroid 


ASTRONOMIC COORDINATES 


19° 

17' 

241 

i'40 

± O'.'IO 

166 

36 

25. 

,18 

± 0.09 


Latitude. 


Longitude (E) lpo JP lo - 

Racpd on first-order obs AMS 1966 or 1967 at 
A 012 ASTRO PIER 76 m NE of camera 


meters 


Height 
above 
ellipsoid . 



AZIMUTH DATA 





DISTANCE 

AZIMUTH 

FROM 

TO 

meters 

FROM NORTH 

A 012 ASTRO PIER 

A FLIPPER 

1898.460 

39° 01' 34 "42 

A SATRIG 012 

A 012 ASTRO PIER 

75.781 

46 49 09 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

On 16 Sept. 1967 the BC-4 camera was. moved from 
A SATRIG 012 to A SATRIG 066 (NGSP Station No. 6066) 
because of typhoon flooding. 

The axes' intersection is 1.50 m above station 
SATRIG 012, a C&GS disk in a 45-cm circular concrete 
monument flush with the ground. 

The site was surveyed by AMS in October 1966 and 
May 1967. Stations SATRIG 012 and 066 were fixed by 
side shots from A 012 ASTRO PIER, which was fixed by / 

first-order triangulation and Tellurometer distance oi 2 astro/ 
measurements of the quadrilateral which included PIER 
stations FLIPPER, SHOP, and Hiran STATION No. 3 ©^satr 

(71 ESLD 1952, the origin point for the local datum) . satrig 012 

Elevations at the site were determined by 
double-run levels from USC&GS stations BM No. 7 
(1.318 m) and NAIL PMR (4.529 m). 


FLIPPER 


012 ASTRO , 
PIER 


SATRIG 066 


ASHOP 


STATION#3 

(HIRAN STA.) 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0 • Q 2 rr 

Vertical- 0,04 


meters 

meters 


To Datum Origin 

less than 1 meters 

] meters 


REFERENCES 

Geodetic Information Report and 
Summary card. Army Map Service January 
1968. 





Station No. . 


KANOYA 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


C&GS 013 


Location Kanoya, Japan 


Equipment . 


Agency . 


U.S. Coast and Geodetic Survey 


BC-4 camera 


Point referred to. 


intersection of rotational axes of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Elevation 

above mean 

sea level ef 


31° 23 1 30'.' 1397 
130 52 24.8595 


Tokyo 


Latitude. 


31° 23' 38V 24 ± O'. 1 2 


Longitude (E) 130 52 26.05 £ 0.2 

RacpHnn first-order obs C&GS 1967 at 
l RM2, 12 m from camera ; — 


~1 9 meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


a 013 


AZIMUTH DATA 


Azimuth Mark 


DISTANCE 

meters 

814.03 


AZIMUTH 
FROM NORTH 

142° 51 ' 1 5'.'6 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The intersection of axes is 1.50 m above a 9-cm 
bronze disk in the top of a 46-cm concrete cylinder 
5 cm above ground, stamped INTERNATIONAL TRIANG 
STATION 013 1966. 

The local survey, by USC&GS in 1967, was a 
traverse using Wild T-3 and MRA 3 Tel lurometer , 
based on stations AIRA and 0TSUKAYAMA.- 

Elevation was by vertical angles from the c 

same two stations. 

Geoid height from AMS 1959 Geoid Contour Map 
of Tokyo Datum. 


61-449 


OTSUKAYAMA 

6J-436 



£161-484 

AIRA 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 10 it 

Vertical— 


meters 

meters 


To Datum Origin 

3 

1 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary card, USC&GS 28 March 1968, 
revised AMS 19 June 1968. 







Station No 601 5 


C&GS 


015 


GEODETIC DATA SHEET 

Code Name MASHAD GEODETIC satellite observation station 

ocation Mashhad, Iran Equjpment _ 

Agency U.5. Army Map Service, U.S. Coast and Geodetic Survey 


BC-4 camera 


Point referred to. 


intersection of rotational axes of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

36° 14' 29 '.'527 


latitude 36° 14' 27 '.'82 ± 0'.'09 


Longitude (E)_ 

59 37 42.729 


1 nngitiide (F) 59 38 00.80 t 0.12 


Datum 

European 


Rased nn first-order obs AMS 1967 at 

the 

Elevation 
above mean 
sea level — 

9^*0 meters 

Geoid 
height -1 

site 

Height 

op above qrq 

meters ellipsoid 

meters 


ASTRONOMIC 
OR GEODETIC 

Laplace 


FROM 

A OPT RM 1 


AZIMUTH DATA 


A HI6 (AUX 2 ) 


DISTANCE 

meters 

5583.47 


AZIMUTH 
FROM NORTH 

244° 39' 38 "14 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The axes' intersection is 1.5 m above a Corps of 
Engineers disk in the top of a 46-cm concrete cylinder, 
stamped MASHAD OPTRACK 1966. 

Local surveys were by AMS and Geotronics (Teledyne 
Inc.) in 1966 and 1967. The position was fixed by a 
side shot (26.242 m) from MASHAD OPTRACK RM 1 (INTSATRIG 
015 RM 1). The latter was set as center point of a 
figure including three stations of the precise Tellu- 
rometer traverse of NE Iran (adjusted AMS Oct. 1968), 

HI 5 (HENRY), HI 6 (AUX 2), and I 1. A set of 16 direc- 
tions was measured with a Wild T-3 at each station, and 
distances were measured from each end of the lines with hi 6 
an MRA 3 Tell urometer. (aux2)^ 

Elevation was by fourth-order levels from RM P137 
(second-order unadj.), BM PI 36 , and RM P136. The datum 
is MSL Alfao. 

Geoid height from G. Bomford's geoid chart of Europe, 

N . Africa and S.W. Asia, February 1971. 


HI 5 (HENRY) 



August 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal Q» % . m 

Vertical— 0.1 rn 


meters 

meters 


To Datum Origin 

9 

1 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary card. Army Map Service December 
1968. 




Station No 601 6 GEOI 

Code Name SICILY geodetic sat 

^Location Catania, Sicily, Italy 

Agency U.S. Coast and Geodetic Survey 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment BC-4A camera 


Poi nt referred to intersection of rotational axes of camera 


GEODETIC COORDINATES 


Latitude : 

Longitude (E) ] 

Datum 

' Elevation 

above mean _ n . 
sea level 


European 


ASTRONOMIC COORDINATES 


37° 

26' 

42 '.'628 

Latitude 

37° 

26 1 

3 8 7 0 

± O'.'IO 

15 

02 

47.308 

1 nnaitude (F'l 

15 

03 

03.19 

± 0.13 


RjKPHnn first-order obs USC&GS 1967 at 
A 016 


meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

eodetic 


FROM 

A 016 
A 016 


AZIMUTH DATA 

TO 

Azim. Mark 
A WATER TANK 


DISTANCE 

meters 

1244.506 

186.4 


AZIMUTH 
FROM NORTH 

317° 08' 45 '.'24 
84 29 40.9 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Station 016 is a 25-cm disk 1.50 m below the 
intersection of the camera axes. 

It is four inches above the ground, set on a 
concrete cylinder and marked RETE GE0DETICA 
M0NDIALE DI SATELLITE C0MMISSI0NE GE0DETICA 
ITALIANA. 

The position was fixed by USC&GS in 1967 by ANANIA 
triangulation from stations MONTE TIRITI, ANANIA, 
and IAZZ0TT0. MRA 3 Tellurometers and Wild T-3's 
were used. 

Elevation was by spirit leveling from ANANIA 
and MONTE TIRITI. 

Geoid height from G. Bomford's geoid chart of 
Europe, N. Africa and S.W. Asia, February, 1971. 


MONTE TIRITI 



IAZZOTTO 


WATER 

TANK 


nflTP August 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal 0.2 meters 4 meters 

Vertical 0-i fl3 .... meters 1 meters 


REFERENCES 


Geodetic Information Report and 
Summary card, USC&GS August 1968, revised 
Army Map Service August 1968. 



Station No 6 0 19 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


C&GS 


019 


c a ti on Villa Dolores, Argentina 


Equipment . 


BC-l+A camera 


Agency U.S. Coast and Geodetic Survey 


Point referred tn intersection of rotational axes of camerc 


Latitude . 


Longitude (E). 


Elevation 
above mean 
sea level - 


ASTRONOMIC 
OR GEODETIC 


GEODETIC COORDINATES 

-^1° 56' 35782 
29b ;• 53 36. 89 


ASTRONOMIC COORDINATES 


Latitude. 


Argentine 


Longitude (E) . 


Based on. 


meters 


Height 

above 

ellipsoid 


AZIMUTH DATA 


DISTANCE 

meters 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE NOT VERIFIED; SURVEY DETAILS ARE LACKING. 


Insufficient data for accuracy assessment. 


AZIMUTH 
FROM NORTH 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters 

Vertical meters 


meters 

meters 


DATE July 1970 


REFERENCES 

C&GS data sheet. Geodetic Satellite 
Program Camera Station Data, 5/1/68 
(preliminary) . 


Station No. 


6020 


C&GS 


020 


Code Name EASTER 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


ocation . 


Agency . 


Easter Island, Chile 

U.S. Coast and Geodetic Survey 


Equipment 


BC-4 camera 


Point referred to. 


intersection of rotational axes of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level - 


-27° 10' 39V213 

250 34 17.495 

Easter Island 1967 Astro 
[ International spheroid) 


Latitude . 


Longitude (E) . 


-27° 10' 39V 21 ± 0'.'12 

250 34 17.49 ± 0.09 


Based nn first-order obs IAGS 1967 at A 020 
RM3, 25 m W of camera station 


230.8 


meters 


Height 

above 

ellipsoid. 


. meters 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 
Geodeti c 


AZIMUTH DATA 


A RM1 (EASTER I ECQ) A 0RIT0 


DISTANCE 

meters 

2551.030 

29.493 


AZIMUTH 
FROM NORTH 

54° 58' 02'.' 06 
219 44 09 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station was surveyed by IAGS in 1967. 

"SATELLITE TRIANGULATION STATION NO. 020 
1967 EASTER ISLAND," 1 .50 m below the camera 
axes' intersection, is a bronze disk in the 
top of a 46-cm concrete cylinder flush with 
the ground. An underground mark and three- 
reference marks were set. 

The local survey was by IAGS in 1967. 
Station 020 was fixed by angle and distance 
from RM 1, the datum point for the island. 
Control was extended to include IGM-Chi 1 e 
stations 0RIT0 and RAN0 KAO. First-order 
instruments and methods were used. 

Fourth-order elevation was from Tidal 
BM 1 (1.7723 m) based on 24-month tide staff 
observations (Jan 1957 - Dec 1958) by the 
Dept, of Nav. and Hydrography of the Chilean 
Navy. 


PUNTA R 

L 


KAI HEKE 



RANO KAO 


SATRIG 020 


EASTER I. ECC 

(RMl) 


SeDtember 1971 


ACCURACY ASSESSMENT 


To Local Control 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

0.01 meters 

less than 1 


REFERENCES 

Geodetic Information Report and 
Summary card. Army Map Service, April 
1968. 






Station No. 


Code Name PAGOGO geodetic SA' 

^ Location Tutuila, American Samoa 

A genC y U.S. Coast and Geodetic Survey 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment BC-4A camera 


Point referred to intersection of camera axes 


Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level - 


GEODETIC COORDINATES 

-14° 20 1 1 2 V 2 1 6 

189 17 13.242 

American Samoa 1962 


Latitude. 


ASTRONOMIC COORDINATES 

6 = + O'.'O 

n = + 0.1 


Longitude (E). 


RacpHnn first-order obs. AMS 1962 at A BETTY 
13 ECC, 200 m from A 022 

Height 

above 

meters ellipsoid meters 


ASTRONOMIC 
OR GEODETIC 

-GeMetic 

Geodetic 

FROM 

A SATRIG 022 
A SATRIG 022 

AZIMUTH DATA 

TO 

, A BETTY 13 ECC 
| A TAFUNA 1A RESET 

DISTANCE 

meters 

203.152 

1277.620 

AZIMUTH 
FROM NORTH 

350° 53' 12V82 
65 58 23.67 







DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The point of reference is 1.50 m directly above a USC&GS 
monument stamped SATELLITE TRIANG. STATION 022, 1966. 

The survey by C&GS in 1966 was by tri angulation based 
on stations TAFUNA 1A RESET (USGS) and BETTY 13 ECC ET 
(USGS), the origin point for the local datum. A Wild T3 
was used for angles, and all sides were measured with 
Tellurometer or Geodimeter. 

Elevation was by spirit levels (Wye) from a BETTY 
13 ECC (elev. 5.43 m). The elevation of this station 
was fixed by USGS in 1962 in a good third-order 
line run in both directions. The datum, MSL betty 

Pago Pago, is based on ten years tide gage 
records. 


TAFUNA 
Ma RESET 


fe/SATRIG 022 


June 1971 


ACCURACY ASSESSMENT 
To Local Control 

u„: 0.01 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

0.1 


REFERENCES 


Geodetic Information Report 
meters (USAT0P0C0M) and Summary card (USC&GS), 
meters February 1970. 







Station No. . 


Code Name THURIS 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other C&GS 
Codes 


Agency . 


Thursday Island, Australia 
U.S. Coast and Geodetic Surve\ 


Equipment BC ~ 4 camera 


Point referred to. 


intersection of axes of rotation 


Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level - 


GEODETIC COORDINATES 

- 10° 35' 08'.' 0374 

142 12 35.4955 

Australian Geodetic 


Latitude. 


ASTRONOMIC COORDINATES 

- 10° 35' 07V 03 


Longitude (E) iAZ 12 34.65 

Based »n first-order obs. 1969 by DNM at 
A GREEN TRIG 5 m from camera. 


meters 


Height 
above 
ellipsoid . 


. meters 


ASTRONOMIC 
OR GEODETIC 

Astronomic 

Laplace 

Geodetic 


A GREEN TRIG 
A GREEN TRIG 
A GREEN TRIG 


AZIMUTH DATA 


A MILLMAN 
A MILLMAN 
A MILLMAN 


DISTANCE 
meters • 


AZIMUTH 
FROM NORTH 

71° 39 1 38V 04 
71 39 37.93 

71 39 38.27 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by the Royal Australian Survey Corps in November 1967. 

The connection between the camera and the National Geodetic Survey at A ENTRANCE 
B090 and A SCOTT HIRAN 25 was by a braced quadrilateral with five sides and seven 
angles measured, followed by a tri lateration of short, taped lines. The station is 
marked with a brass disk stamped SAT TRI STA 023 USC&GS June 1967, set in top of 
concrete mounting for BC-4 camera, 1.5 m below the axes' intersection. 

Elevation is by spirit levels referenced to BM 78 (elev. 4.36 m) at Custom 
House, Thursday Island. Ground elevation at the station was estimated within 0.5 m. 

Local survey records are filed by the Royal Australian Survey Corps, Bendigo, 
Victoria. The astronomic observations are by the Div. of Nat. Mapping. 

Geodetic information, including computations on Australian National Datum, is 
filed by the Div. of Nat. Mapping, Canberra. 

Geoid height from Mather et al , IUGG Moscow 1971. 


nflTF September 1971 


ACCURACY ASSESSMENT 

To Local Control 

Wnri7nntal 0.03 


Horizontal 
Vertical _ 


meters 


To Datum Origin 

6 

1 


meters 


REFERENCES 

Geodetic Information for Space Tracking 
Stations in Australia, Div. of Nat. Mapping, 
Canberra, June 1969; 21 July 1971. 





Station No 603 1 


031 


Code Name INVERC GEODET. 

Locatjon Invercargill, New Zealand 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other C&GS 
Codes 


Equipment 


BC-4 camera 


Agency U.S. Army Map Service, U.S. Coast and Geodetic Survey, German Geodetic 
Commission 

I 

Point referred to intersection of rotational axes of camera 


GEODETIC COORDINATES 

Latitude -46° 25' 03'.' 491 

Longitude (E) 168 19 31.155 

Datum New Zealand 1949 


Elevation 
above mean 
sea level - 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E) . 
Based on_fll 


-46° 25' 

01 '.'05 

+ O'.'l 5 

168 19 

34.90 

+ 0.10 


ASTRO PIER 50 m from station. 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

FROM 

AZIMUTH DATA 

TO 

DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


. A INTSATRIG 031 . 

A I.T.1 , 

218.94 

.2 

82° 50' 37 11 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by Lindsay Lord, RS, for the Dept, of Lands and Survey, 1967. 

The point referred to was 1.45 m (in 1967, 1.49 m in the 1969 occupation) 
above a tri angulation disk in a 0.5 m circular concrete monument flush with 
the ground. The disk is stamped SATELLITE TRI ANGULATION STATION 031 1967, 

US ARMY MAP SERVICE. 

The position was fixed by a six-station traverse with T-2 and steel tape. 
A maximum of 6 positions were turned with a 4-second rejection limit; the 
closure was 1:54 000. A USAT0P0C0M 

field check precludes the possibility | 

of blunders. n 

A Laplace azimuth was observed at 1 

A ASTRO PIER. \ ^iti 

Elevation was by DLS by precise : -* ; -^intsatrig 

leveling from Bluff Tide Gage. o.u. ^-@03i , 

3 a RUNWAY WEST J / 


WATER 

TOWER 


ASTRO PIER 

X THE BLUFF 

DATE July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 3 

Vertical ^ ess than 1 me t ers 1 


meters 

meters 


REFERENCES 


Geodetic Information Report and 
Summary sheet, USAT0P0C0M August 1969. 




Station No. 6032 

Code Name PERTHA 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


C&GS 


032 


Other 

Codes 


Location 
Agency . 


Caversham, Australia Equipment BC-4 camera 

U.S. Coast and Geodetic Survey, German Geodetic Commission 


Point referred to intersection of camera axes 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude -31° 50' 28'.'992 Latitude -31° 50 1 24V57 

Longitude (E) 115 58 26.618 Longitude (E) 13 5 58 03 . 72 

Datum Australian Geodetic R a «nHnn first-order obs 1969 by Div. of 

Nat. Mapping at aR 371 trig. 

Elevation Height 

above mean 9f - , n Geoid . c ? above ^ 

sea level — — u meters height——— meters ellipsoid meters 


AZIMUTH DATA 


ASTRONOMIC 
OR GEODETIC 

FROM 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 

Astronomic . 

A R371 

, A NM/F/52 

1 1 

23° 12 , __52 , J88 

Laplace J 

A R371 

A NM/F/52 


23 12 40.62 

Geodetic 

A R371 

A NM/F/52 

i i 

23 12 42.87 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys were made in November 1969 by the Royal Australian Survey Corps and the 
Division of National Mapping. The connection was by Laser Geodimeter and angle mea- 
surements on a closed quadrilateral. 

The camera station is directly above station R371 trig, marked by a Royal Austra- 
lian Survey Corps plaque set in concrete. 

Elevation is based on MSL Fremantle. The error to MSL is not known but estimated 
to be about 0.5 meters. 

Geoid height from Mather et al , IUGG Moscow 1971. 


nflTP August 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal lJ meters 6 meters 

Vertical meters ] meters 


REFERENCES 

Geodetic Info, for Space Tracking 
Stations in Australia, Div. of Nat. Mapping 
4 May 1970. 


6032 






Station No 6038 GEOI 

Code Name GIGEDO geodetic sat 

Location Socorro Island, Mexico 

Agency U.S. Coast and Geodetic Survey 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


BC-4 camera 


Point referred to. 


intersection of rotational axes of camera 


Latitude. 


Longitude (E). 


Elevation 
above mean 
sea level _ 


GEODETIC COORDINATES 


249 02 39.28 


ASTRONOMIC COORDINATES 


18° 

43' 

44 

'.'93 

+ O'. '25 

249 

02 

39 

.28 

± 0.18 


Is! a Socorro Astro 

(Clarke 1866 spheroid) 


Latitude. 


Longitude (E) UZ Z U. 

Based on . first-order obs C&GS 1967 at 
A ISTS 038 


meters 


Height 

above 

ellipsoid 



DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveyed by USC&GS in 1967. 

The camera center is 1.50 m directly above International 
Satellite Triangulation Station 038, a 9.3 cm bronze disk 
in the top of a a 46-cm cylindrical concrete monument flush 
with the ground. Two reference marks and an underground 
mark were set. Stations 038 AZ MK and HILL were also 
positioned in this survey. 

The astro-coordinates of A ISTS 038 are the datum-point 
for the survey. Latitude was by the Horrebow-Talcott 
method, observing 18 pairs of stars with a Wild T-4 on 
one night. Longitude was by Meridian Transit method, with 
seven sets observed on two nights. Azimuth was by direction 
method on Polaris, with 39 observations over two nights. 

Local sea level was from 12 days tide staff observations. 


ISTS HILL 



ISTS 038 


ISTS 038 AZ. MK. 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0 rr 

Vertical— G.l 


To Datum Origin 

meters 2 meters 

meters 1 meters 


REFERENCES 

Geodetic Information Report and 
Summary card, USC&GS 11 May 1968; 
revised Army Map Service August 1968. 






Station No. 


6039 


039 


PITCAN 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other C&GS 
Codes 


Pitcairn Island (U.K. 
USAT0P0C0M 


Equipment BC-4 camera 


Point referred tn intersection of rotational axes 


Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level 


GEODETIC COORDINATES 

-25° 04 1 07!H46 

229 53 11.882 

Pitcairn Astro 1967 

(International spheroid) 

339.4 mctarc hi 


ASTRONOMIC COORDINATES 


-25° 

04' 

07V1 5 

+ 0 2 7 

229 

53 

11.88 

+ 0.18 


Latitude. 


Longitude (i) - u. lo 

Based ™ obs T0P0C0M 1967 at A PITCAII 
ASTRO. 


meters 


Height 

above 

ellipsoid. 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 
Astronomic 



AZIMUTH DATA 




DISTANCE 

FROM 

TO 

meters 

A INTSATRIG 039 

A PITCAIRN ASTRO 

9.731 

A PITCAIRN ASTRO 

A GARNETS RIDGE 

618.404 


AZIMUTH 
FROM NORTH 


10'.' 64 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Astronomic and geodetic surveys by USAT0P0C0M 1967. 
The position is 1.5 m above a disk at ground level. 


The disk is in 


diam mold, and is stamped INT SAT TRIG STA 039 PITCAIRN 1967. A subsurface mark 
was set 0.9 m below the surface. 

No prior horizontal control existed. The quadrilateral shown was fixed by 
T-3 theodolite and MRA-3 Tellurometer measurement of all angles and sides. The 
datum is defined by the Sterneck Method 

of latitude obs (9 groups of stars ^garnets ridge l 

over 3 nights), and longitude by Meridian n 

Transit Method (10 sets over 4 nights). actrA rn / \ 

The eccentric tie to A INTSATRIG 039 \ — ^^ship point 

was made by repeated angles and Qr' n. \ 

taped distance (3 times) from intsatrig 039 

A PITCAIRN ASTRO. taro ground 

Elevation was based on BM 1944 
RL 892.68 MSL, the origin of which 
is unknown. 


PITCAIRN 

ASTRO 


TARO GROUND 


ACCURACY ASSESSMENT 
To Local Control 

Mnriznntal 0.05 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

0.05 

2 


REFERENCES 

Geodetic Information Report and 
Summary sheet, USAT0P0C0M September 1969. 








Station No. 


6040 


040 


Code Name C0C0IS 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other NOS 
Codes 


^Location Cocos Island, Australia 

Agency U.S. National Ocean Survey 


Equipment BC-4 camera 


Point referred to intersection of camera axes 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level 


-12° IT 57'.' 71 
96 49 45.90 


Astronomi c 


Latitude . 


>0 111 C7II- 


Longitude (E) 96 49 45.90 


Based on. 


Station, 10.05 m from camera. 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Astronomic 


A 040 


AZIMUTH DATA 


azimuth mark | 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 

179° IT 20" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Station 040, directly below the axes' intersection, is marked by a brass 
plaque on concrete block at ground level. 

The local surveys were made by the Survey Branch, Dept, of the Interior, and 
the Royal Australian Survey Corps, between 1965 and 1970. 


November 1971 


ACCURACY ASSESSMENT 


Horizontal 
Vertical _ 


To Local Control 

I 0.01 
0.5 


To Datum Origin 


meters 

meters 


meters 

meters 


REFERENCES 

Geodetic Information for Space Tracking 
Stations in Australia, Div. of National 
Mapping, July 1971 . 


6040 





Code Name ADDABA 61 

" nation Addis Ababa, Ethiopia 


Agency . 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


MQQ1S MDapa, utmopia Equipment __£kl± 

U.S. Army Topographic Command. U.S. Coast and Geodetic Surve 


Other USC&GS 
Codas 


BC-4 camera 


Point referred tn intersection of rotational axes of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

1 

O 

00 

o 

46' 

08V501 

Latitude 08 ° 

46' 05 

Longitude (E)_ 

38 

59 

49.164 

Loneitude (E") ^8 

59 57 

Datum 

Adindan 


Ra«d on first-order obs 

Elevation 
above mean 
sea level — 

1886.46 

meters 

6eoid Q +C 

height ”° 13 meters 

Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 


FROM 

A 042 
A 042 


AZIMUTH DATA 

TO 

A 720 
A TT3 


DISTANCE 

meters 


. 30.044 

I 462.51 


AZIMUTH 
FROM NORTH 

01° 51 ' 56" 
345 43 07 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The point of reference is 1.52 m above an 
IntSatTrig brass disk stamped "042 1968" set 
in 60-cm concrete pier (elev 1884.94 m). 

Surveyed by USAT0P0C0M in 1968, the horizontal 
control • consists of electronic traverse to 
A ASTRO PIER from A DUCAM NB, closing back on 
A SB. Angles were measured by Wild T-3a (2 sets 
of 16 positions) and distances by Tell urometer 
MRA-3 (2 times with offset check). Station 042 
was tied as shown; angles by T-3 (16 positions) 
and distances (2 times) by steel tape). 

Elevation was determined by first-order 
leveling from A DUCAM NB, Provisional USC&GS 
MSL Datum 1961. 

Geoid height on Adindan Datum furnished by 
USAT0P0C0M. 


SECOR 

720 



ASTRO 

PIER 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0-04 n 

Vertical _ 0.03 


meters 

meters 


To Datum Origin 

5 meters 

less than 1 meters 


REFERENCES 


Geodetic Information Report and 
Summary Card, USAT0P0C0M, September 1969. 


6042 



Station No. . 
Code Name . 

| Location 

Agency 


6044 


HERDIS 


Heard Island 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 

Equipment _ 


Other 

Codes 


NOS 


044 


BC-4 camera 


U.S. National Ocean Survey 


Point 


referred to intersection of rotation axes of camera 


GEODETIC COORDINATES 

latitude -53° 0V 12'-'03 


Longitude (E) . 
Datum 


Elevation 
above mean 
sea level - 


73 -23 27.42 


Heard Astro 1969 


3.8 


- meters 


Geoid 
height . 


Latitude. 


ASTRONOMIC COORDINATES 

-53° 01 1 12'.' 03 + 0'.'09 


Longitude (E) . 


73 23 27.42 ± 0.22 


Based on 


first-order obs. TOPOCOM 1969 at 
“ASTRO PIER, 90 m from a 04'4 


meters 


Height 
above 
ellipsoid . 


. meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


FROM 

ISTS 0044 


AZIMUTH DATA 


TO 

A 0044 AZIM MK 


DISTANCE 

meters 

300.993 


AZIMUTH 
FROM NORTH 

59° 27' 55'.' 4 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The point of reference is 1.505 m above an Int. 
Sat. Triang. bronze disk flush in a concrete pier 
in bedrock, stamped "0044 1969." It is at ANARE 
Station, Atlas Cove. 

The survey by USAT0P0C0M in 1969 was the first 
first-order geodetic survey on Heard Island. First 
order tri angulation and trili teration included at 
least 8 positions observed at each station with a 
Wild T3 and all distances measured with an MRA3 
Tell urometer or steel tape. 

Elevation was by checked levels from TIDAL 
BM 1969. The vertical datum is based on a 
month's obs. at a tide staff at Atlas Cove 
(1969). 


REF. PT. B 


0044 ASTRO 


RUE RM-1 

(TOPOCOM) 



N 

4 

0044 Az.Mk. 
ISTS 0044 


REF. PT. A 


DRYGALSKY 

(TOPOCOM) 


DATE. 


November 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal (L- QS meters !_] meters 

Vertical meters S_J meters 


REFERENCES 

Geodetic Information Report and Summary 
card, USATOPOCOM-San Antonio, October 1970; 
Geodetic Info, for Space Tracking Stations 
in Austral i a. Div. of Nat. Mapping, Aug. 1971. 


6044 









Station No 604; 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other C&GS 
Codes 


Location Mauritius, Mascarene Islands 


Equipment . 


BC-4 camera 


Agency . 


U.S. Coast and Geodetic Survey 


Point referred to not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


-20° 13' 30' 


Latitude. 


Longitude (E). 


57 25 15 


Longitude (E) . 


Based on . 


Elevation 

above mean , . . 

sea level 


meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS LACKING. 


pflTF Jul y 197 o 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 


REFERENCES 

Memo USC&GS to NASA Hq. 13 November 
1969. 


meters 


6045 




Station No. 60U7 

Code Name _ ZAMBQA GE< 

Location Zamboanga, Philippines 
Agpnry U.S. Coast and Geodeti c Survey 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment . 



ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


THIS IS A PROPOSED SITE, SELECTED FOR PLANNING PURPOSES ONLY. 


July 1970 


ACCURACY ASSESSMENT 
To Local Control 


To Datum Origin 



Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 






Station No. § 229 . 


Code Name PALMER 

^cation Palmer Station, Antarctica 
Agency U.S. Army Map Service 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


C&GS 030 


Equipment . 


bc-4 


camera 


Point referred tn specified 


GEODETIC COORDINATES 

Latitude -6k° Uo 1 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E). 
Datum 


295 37 


not specified 


Longitude (E). 
Based on 


Elevation 
above mean 
sea level - 


. meters 


Geoid 

height. 


meters 


Height 

above 

ellipsoid 


. meters 


ASTRONOMIC 
OR GEODETIC 


FROM 


AZIMUTH DATA 


TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE APPROXIMATE; SURVEY DETAILS ARE NOT AVAILABLE. 


Insufficient data for accuracy assessment. 


DATE vPAy 1 970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters meters 

Vertical meters meters 


REFERENCES 


6050 



Station No 6 051 g 

Code Name MAWSON geodetic 

Location Mawson Station, Antarctica 

Agency U.S. National Ocean Survey 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment . 


Other NOS 
Codes 


BC-4 earner 


Point referred to intersection of camera axes 

GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

-67° 36' 03V08 


Latitude 

-67° 36' 03 

Longitude (E)__ 

62 52 24.41 


Longitude (E) 

62 52 24 

Datum _ 

Astronomic 


Based nn 

-order obs. 




Ref. 

Mk. No. 2, 

Elevation 
above mean 
sea level — 

meters 

Geoid 
height — 

meters 

Height 
above 
ellipsoid _ 


ASTRONOMIC 
OR GEODETIC 


Astronomic . a MAWSON BC4 051 


AZIMUTH DATA 


A BECHERVAISE 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 

117° 03' 33'.' 25 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station is marked by a bronze disc in a hole drilled in bedrock. 

Local surveys were by the U.S. Pageos team and the Div. of National Mapping 
in 1969. 


November 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal £L_QJ meters <_J meters 

Vertical 0- 6 meters S_J meters 


REFERENCES 

Geodetic Information for Space Tracking 
Stations in Australia, Div. of Nat. Mapping, 
August 1971 . 


6051 







Station No. . 
Code Name. 

^ Location 

Agency 


6053 


MCMURD 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


C&GS 053 


McMurdo Station, Antarctica 


. Equipment . 


BC-4 camera 


U.S. Army Topographic Command 


Point referred to intersection of rotational axes of camera 


Latitude . 


GEODETIC COORDINATES 

-77° 50' 46V2487 


Longitude (E) . 


166 38 07.5845 


D a t um Camp Area Astro 1961-62 USGS 


Elevation 
above mean 
sea level - 


19.0 


. meters 


Geoid 
height . 


Latitude. 


ASTRONOMIC COORDINATES 

-77° 50' 43 '.'32 ± 0'.'21 


Longitude (E) 


166 38 13.86 + 0.42 


RacoH nn first-order obs by T0P0C0M 1969 at 
0 a - I NT SAT RIG 053 ASTRO PIER 


meters 


Height 

above 

ellipsoid 


. meters 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 
Geodetic 


FROM 

INTSATRIG 053 
INTSATRIG' 053' 


AZIMUTH DATA 


TO 

A 053 ASTRO PIER 
A PLATT EAU 


DISTANCE 

meters 


7.334 

1385.062 


AZIMUTH 
FROM NORTH 

210° IT 35'.' 
96 53 14.3 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The station is about 1.5 m above a USGS Antarctica disk set in 43x46 cm concrete 
monument 13 cm above ground, stamped "INTERNATIONAL SATELLITE TRIANGULATION STATION 
NO. 053, BC-4, 1969." 

The survey by T0P0C0M in 1969 tied a 053 
ASTRO PIER to three second-order USGS 1961-62 
stations. Observed directions were of 32 positions 
each with a Wild T3. All lengths were measured 


S.T409 USGS 


with MRA3 Tel 1 urometer. Station 1ST 053 was set 1 \ 
by a side shot from A 053 ASTRO PIER. 

Elevation was by third-order closed loop levels 
from a second-order USGS 1961-62 line. The datum 
is Scott Base Tidal, established by the New Zealand 
Lands and Survey Department. 

The Camp Area astronomic observation by USGS in 
1961-62 is of unknown accuracy. 



PLATEAU 

USGS 


POWER PLANT 
USGS 


DATE. 


June 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal 0_ 1 05 meters ! meters 

Vertical *-*• ^0 meters ! meters 


REFERENCES 

Geodetic Information Report and Summary 
card, USATOPOCOM-San Antonio, July 1970. 
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Station No. 


6055 


055 


ASCENS 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Ascension Island 


Equipment BC-4_camera_ 


Point referred to. 


intersection of 


:ional 


Latitude. 


Longitude (E) . 


GEODETIC COORDINATES 

-07° 58' 16V634 

345 35 32.764 

Ascension Island 1958 


ASTRONOMIC COORDINATES 


Elevation 

above mean 7n q« 
sea level 'JhlZ 


1 

o 

o 

58' 

18'.' 27 

+ O'. '09 

345 

35 

29.64 

t 0.12 


Latitude. 


Based nn first-order obs T0P0C0M 1967 at A 
SECOR ASTRO ECC. 


meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


FROM 

A INTSATRIG 055 


AZIMUTH DATA 


| A SECOR ASTRO ECC ^ 


DISTANCE 

meters 

54.535 


AZIMUTH 
FROM NORTH 


315° 31 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys by USAT0P0C0M 1967, 1968. 

The station is marked by a brass disk, stamped 1968 NO. 055, in a 0.5 m 
diameter concrete pier flush with the ground and 1.50 m below the camera 
center. 

The station was tied to A SECOR ASTRO ECC by a triangle with all sides 
double taped, all angles measured 16 times abay rm a 

with a Wild T-3. A SECOR ASTRO ECC was set 7\ 

in a triangle with C&GS stations BAY RM A / \ i 

and GANNET, all directions observed by a / \ n 

set of 16 positions with a T-3, all sides / \ 

double measured with MRA-3 Tellurometer. t \ 

Elevation was determined by double-run / \ 

levels from USC&GS BM EAST BASE (el. 65.151 m), / \ 

which is based on 11 mos. tide observations astro -A \ 

by C&GS at Georgetown. ecc — 

^©INTSATRiij 

055 


SECOR 

ASTRO 

ECC 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal — OJjj rr 

Vertical 0*3 m 


To Datum Origin 

meters Q. 3 meters 

meters ! meters 


REFERENCES 

Geodetic Information Report and 
Summary sheet, USAT0P0C0M June 1969. 






Station No. — 6059 


C&GS 059 


Code Name — XMAS IS 
^ Location Christmas Island 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


BC-4A camera 


Agency . 


National Ocean Survev 


Point referred to intersection of rotational axes of camera 


GEODETIC COORDINATES 

Latitude 02° 00' 35'.'622 

Longitude (E) 202 35 21.962 

Datum Christmas Island Astronomic 1967 


Elevation 
above mean 
sea level - 


ASTRONOMIC COORDINATES 


02° 

00' 

35 '.'62 

+ O'.'IO 

202 

35 

21.96 

+ 0.06 


Latitude. 


Longitude (E) _d\ .JS Z U.UO 

Based on first-order obs USC&GS 1967 at 
A 059 RM3 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 
Astronomic I 


FROM 

A 059 RM3 
A 059 RM3 


AZIMUTH DATA 


A 059 Az Mk 2 
A 059 Az Mk 2 


DISTANCE 

meters 

1261 .270 


AZIMUTH 
FROM NORTH 

250° 01 ' 59 '.'7 
250 01 59.7 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The point of reference is 1.50 m above a USC&GS 
triangulation disk stamped SATELLITE TRIANG. 

STATION 059, 1970. 

The survey by USC&GS in 1967 fixed a 059 by a 
side shot (9.860 m) from A RM3, the astro-station 
for the local datum. A first-order astro-azimuth 
from a RM3 to a Az Mk 2 was used to orient the datum. 

Positions for a 059, Az Mk 2, and Az Mk 1 were 
measured with steel tape and Wild T3. 

Elevation was by third-order leveling from 
bench marks in London Village (10 km). The 
datum is based on eight years tidal 

observations. 

059 Az Mk 2 


^059 AzMk 


June 1971 


ACCURACY ASSESSMENT 
To Local Control 

Unri.nnt.i 0.01 n 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

0.01 


meters 

meters 


REFERENCES 

Geodetic Information Report and Summary 
card, rev. USAT0P0C0M, 3 June 1970. 





Station No. . 


Code Name CULGOR 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other C&GS 
Codes 


Location Culgoora, Australia 

Agency U.S. Coast and Geodetic Survey 


Equipment BC-4 earner 


Point referred to. 


intersection of camera axes 


Latitude . 


Longitude (E). 


Elevation 
above mean 
sea I evil - 


GEODETIC COORDINATES 

-30° 18* 39'.' 4182 
lk9 33 36.8921 


Australian Geodetid 


211.20 


Latitude . 


ASTRONOMIC COORDINATES 


-30 18' 36'.'lL- ± 0'.'17 


Longitude (E) 1^9 33 31.11 ± 0.18 

Based nn first-order obs. 1967 by Div. of fla t . 
Mapping at A NMC 60, 7-5 m from cam- 


ueoio j. n £ 

height _l? meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 

Astronomic 


A NMC 60 
A NMC 5Q 
A NMC 59 


AZIMUTH DATA 


A MM C 59 
A KAPUTAR 
A KAPUTAR 


DISTANCE 

meters 


501.853 


AZIMUTH 
FROM NORTH 


28' 34783 
43 38,76 

1+3 1+1.50 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey performed by Division of National Mapping in June 1967. 

The connection between the camera ( A NM C 60) and the National Geodetic Survey 
at A KAPUTAR was by a fully observed triangle with Tellurometer measurements on 
all sides plus two traverse lines 502 and 7.1+ meters long, unclosed. A concrete 
pillar marks the location of the BC-1+ camera. 

Elevation refers to New South Wales Standard Datum (mean sea level, Sidney). 

Local survey records, astronomic and geodetic information, including computa- 
tions on the Australian National Datum are filed by the Div. of Nat. Mapping, 
Canberra. 

Geoid height from Mather et al, IUGG Moscow 1971. 


September 1971 


ACCURACY ASSESSMENT 
To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 


. meters 
meters' 


REFERENCES 

Geodetic Information for Space Track- 
ing Stations in Australia, Div. of Natl. 
Mapping, Canberra, July 1969 • 


6060 




6061 


NOS 


061 


Station No. 


Code Name SOGEOR 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Location _ 
Agency _ 


South Georgia, Falkland Island Dependencies Equipment BC-4A camera 
U.S. National Ocean Survey, Royal Engineers Great Britain 


Point referred to intersection of rotational axes of camera 



GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

-54° 16' 39" 51 5 


l .tiluri. -54° 16' 39751 ± 0716 


Longitude (E) . 
Datum 

323 30 42.531 


1 nngitudfi (E) 323 30 42.53 ± 0.10 


South Georgia Astro 


Raced on first-order obs by 512 STRE 

1968 

Elevation 
above mean 
sea level 

^ ^ meters 

Geoid 
height — 

at A ISTS 061 ASTRO POINT 

Height 

above 

meters ellipsoid 

meters 


ASTRONOMIC 

OR GEODETIC FROM 

Geodetic . A 061 

Geodetic I a 061 


AZIMUTH DATA 


TO 


DISTANCE 

meters 


A AZIMUTH MARK , 1190.867 
A SG-4 I 7716.054 


AZIMUTH 
FROM NORTH 

176° 44' 49 '.'8 
“92 5 2“ "00. 6 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


N 


The local surveys by the British 512 Specialist Team 
Royal Engineers in 1968 and 1969 were the first 
first-order geodetic control on South Georgia. 

The point of reference is 1.492 m above a bronze disc 
in a 0.46 m diameter concrete pier at ground level, stamped 
"INTERNATIONAL SATELLITE TRIANGULATION STATION NO. 061 
1967." The station was set by a 31.7 m side shot from s 
A ISTS 061 ASTRO POINT. This station and the Azim. Mark 
were center points of a six-sided figure with all direc- 
tions measured in at least six position with a Wild T3 
or T4. Distances from A ASTRO POINT to SG-2, SG-3, and 
A AZIM MK were measured with MRA3 Tellurometer. 

Elevation was by a double run level loop with the 
Wild T3 from the tide gauge at King Edward Point Jetty, 

100 m distant. MSL at the gauge was based on six-months' 
observation in 1968. 


i 


SG-1 



datf November 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0-08 meters 

Vertical Qi meters 


To Datum Origin 

. ... < 1 . . meters 

REFERENCES 

Geodetic Information Report and Summary 
card USA T0P0C0M-SX January 1970. 

^ meters 



6061 




Station Nn 6063 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment . 


BC-4A camera 


Agency . 


U.S. Coast and Geodetic Survey, German Geodetic Commission 


Point referred to, 


intersection of rotational axes of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E). 
Datum 


Elevation 
above mean 
sea level - 


14° 

44' 

44V 228 

342 

30 

55.594 


YOF ASTRO 1967 

(Clarke 1880 Mod. spheroid^ 


14° 

14' 

44! 

.'23 

+ 0 V 07 

342 

30 

55. 

,59 

+ 0.04 


Latitude 

Longitude (E) . 


R*«Hr>n first-order obs NAV0CEAN0 1967 at 
A YOF ASTRO, 112 m from A 063 

Height 

above 

meters ellipsoid meters 



DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Station 063 is a 9-cm bronze disk in a 46-cm 
round concrete monument flush with the ground and 
1.5 m below the point referred to above. 

It was positioned by USC&GS in 1968 by distance H0 T EL 

and angle from a YOF ASTRO. Three positions were 
observed with a Wild T-3; the distance was taped \ 

four times. \ 

A YOF ASTRO was established by NAV0CEAN0 in \ 

1967 and tied to existing IGN stations HOTEL and V 

MAMELLE. ' 

Elevation was by non-reciprocal vertical angles 
based on an IGN benchmark on MSL Dakar datum. 



MAMELLE 


qatf July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal - - 0.15 meters 1 6SS than 1 meters 

Vertical 2 meters 2 meters 


REFERENCES 

Geodetic Information Report and 
Summary card. Army Map Service December 
1968. ’ 




Station No. . 


Code Name FTLAMY 

Location Fort Lamy, Chad 


Agency . 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment . 


other USC&GS 064 
Codes 


BC-4A camera 


U.S. Coast and Geodetic Survey 


Point referred [o intersection of rotational axes of camei 


Latitude. 


Longitude (E) . 


GEODETIC COORDINATES 

12° 07' 51 "750 


15 02 06.151 


ASTRONOMIC COORDINATES 


Adindan 


Latitude. 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


295._4 meters 


heightt21_±5_ meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


A BC-4 064 


A BC-4 064 


AZIMUTH DATA 


A SEC0R 717 


A 064 RM1 


DISTANCE 

meters 

75.29 


19.39 


AZIMUTH 
FROM NORTH 

180° 03' 


261 38 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The point of reference is 1.5 m above a USC&GS 
disk (elev 293.910) stamped INTERNATIONAL SATELLITE 
TRIANGULATION STATION NO. 064-1968. The disk is 
set in a 46-cm diameter concrete monument flush 
with the ground. An underground mark was set. 

The survey was made by USAT0P0C0M in 1968. 

Horizontal control is based on geodimeter 
traverse station No. 55, established by IGN, 
who also determined the azimuth and distance 
from A IGN 55 to A BC-4 064 RM1 . Directions were 
observed by T-2 (4 positions) and the indicated 
sides measured by steel tape. 

IGN brought precise levels to A BC-4 064 RM1. 

T0P0C0M, using fourth-order methods, determined 
elevations of A BC-4 064 and a SECOR 717. The 
datum is MSL at Pointe Noir, Congo. 

Geoid height on Adindan Datum furnished by 
USAT0P0C0M. 


to ION 55J , 


to IGN 55 


ACCURACY ASSESSMENT 

To Local Control 


To Datum Origin 


REFERENCES 


Horizontal less tnan L meters 

Vertical loss than 1 me t e rs 


Geodetic Information Report and 
Summary Card, USATOPOCOM, November 1969. 











Station No. . 


Code Name PEI SEN 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Loggf j on Hohenpeissenberg, West Germany 


Equipment . 


BC-kA camera 


Agency . 


U.S. Coast and Geodetic Survey, German Geodetic Commission 


Point referred to. 


intersection of rotational axes of camera 


Latitude. 


Longitude (E). 


GEODETIC COORDINATES 

lj7° 48' 07 '.'Oil 

11 01 29.378 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


European 


Based on. 


Elevation 

above mean Q u ? 

sea level meters 


Geoid 

height 0 • 8 meters 


Height 

above . 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

COORDINATES ARE NOT VERIFIED; SURVEY DETAILS ARE LACKING. 

Geoid height from G. Bomford's geoid chart of Europe, N. Africa and S.W. Asia, 
February, 1971. 


Insufficient data for accuracy assessment, 


August 1971 


ACCURACY ASSESSMENT 

To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


r meters 
meters 


REFERENCES 

Geodetic Satellite Program Camera 
Station Data (preliminary), USC&GS, 1 May 
1968 .' 








Code Name WAKEAT G( 

Location Wake Is1and 

Agency U.S. Army Map Service 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment . 


BC-4 camera 


Point referred to_ 


intersection of rotational axes of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

19' 

0 17 1 24 "100 


Latitude 19° 17* 25?27 

± O'.'IO 

Longitude (E) 

166 

36 41.206 


Longiturlfi (F) 166 36 26.60 

± 0.09 

Datum Wake 

Island 

Astronomic 1952 


Rased mi first-order obs AMS 

1966 or 

Elevation 
above mean 
sea level 

5.3 

— meters 

Geoid 
height — 

A 012 ASTRO PIER 28 

Height 

above 

meters ellipsoid 

m N of 


ASTRONOMIC 
OR GEODETIC 

Laplace 

FROM 

. A 012 ASTRO PIER 

AZIMUTH DATA 

TO 

A FLIPPER 

DISTANCE 

meters 

1898.460 

AZIMUTH 
FROM NORTH 

39° or 34'. '42 

Geodetic 

A SATRIG 066 

A 012 ASTRO PIER 

28.490 

28 33 04 







DESCRIPTION OF SURVEYS AND GENERAL NOTES 


On 16 Sept 1967 the BC-4 camera was moved 
from A SATRIG 012 (No. 6012) to A SATRIG 066 
because of typhoon flooding. 

The. axes intersection is 1.51 m above station 
SATRIG 066, a C&GS disk in a 45 cm circular 
concrete monument flush with the ground. 

The site was surveyed by AMS in October 1966 
and May 1967. Stations SATRIG 012 and 066 were 
fixed by side shots from A 012 ASTRO PIER, which 
was fixed by first-order triangulation and Tellu- 
rometer distance measurements of the quadrilateral 
which included stations FLIPPER, SHOP, and Hiran 
STATION No. 3 (71 ESLD 1952, the origin point for 
the local datum). 

Elevations at the site were determined by 
double-run levels from USC&GS stations BM No. 7 
(1.318 m) and NAIL PMR (4.529 m). 


FLIPPER 


OI2 ASTRO/ 

PIER 

•"'©SATRIG 066 
SATRIG 012 


STATION#- 3 

(HIRAN STA.) 


DATE July 1970 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0-02 n 

Vertical _ 0.03 m 


To Datum Origin 

meters less than 1 mete[S 
meters ^ motorr 


REFERENCES 

Geodetic Information Report and 
Summary card. Army Map Service January 
1968. ------ — - - 







Code Name BRAZIL 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location . 


Agency . 


Natal, Brazil 

U.S. National Ocean Surve\ 


Equipment . 


BC-4A camera 


Point referred tn intersection of rotation axes of camera 



GEODETIC 

COORDINATES 

ASTRONOMIC COORDINATES 

Latitude ___ 

-05° 

55' 377 41 4 

Latitude £ “ “ 0,3 

Longitude (E) _ 

324 

50 06.200 

Longitude (F) r\ = - 3 .2 

Datum _ 

South 

American 1969 

Racprinn first-order obs IAGS 1967 near A 




BDI , 1300 m from camera 

Elevation 
above mean 
sea level — 

40.63 

— meters 

Height 

Geoid _ - . above c _ 

height + meters ellipsoid 67 meters 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 
Geodeti c 


FROM 

A 6067 
A 6067 


AZIMUTH DATA 

TO 

6067 AZ MK 


DISTANCE 

meters 

881.81 

386.53 


AZIMUTH 
FROM NORTH 

263° 58' 47'. 7 
15 04 47.0 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys were performed by the following organizations: 

1) basic triangulation by Instituto Brasileiro de Geografia 
(IBG) in cooperation with IAGS in 1967; 

2) astro observations by IAGS in 1967; 

3) eccentric ties to Doppler van by USNAV0CEAN0 in 1968; and 

4) supplementary geodetic survey by Di retori a de Servico 
Geografico (DSG) with IAGS cooperation in 1969. 

The IBG-IAGS basic triangulation is a central point 

figure with station BARREIRA DO INFERNO at the southwest corner. 

The DSG-IAGS supplementary survey consisted of the traverse 
ties (shown in the sketch) to the BC-4 station (a 6067) and 
the Baker-Nunn station (a 9029). Angles were measured by T-2 
(16 positions) and distances by Tellurometer MRA-3 (twice). 

The elevations of the stations were determined by double- 
zemth observations. V 

Geoid heights from CHUA base, T0P0C0M 1971. \ 


BARREIRA 
Jdo INFERNO 


6067 
Az. Mk. 


iRADARN 

)\2 


. \ / 

-^9029 


SeDtember 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0.3 meters 

Vertical 1 meters 


To Datum Origin 

6 


meters 

meters 


REFERENCES 

Geodetic Information Report and Summary 
card, USAT0P0C0M February 1969, rev. 

Hay 1971. 


6067 




Station No. . 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Johannesburg. Republic of South Africa 


Equipment BC-^ camera 


Agency - U.S. Coast and Geodetic Survey, Council for Scientific and Industrial Research 

South Africa 


Point referred to. 


intersection of rotational axes of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


- 25 ° 53 1 01 " 


Latitude . 


Longitude (E). 


27 k2 28 


Longitude (E) . 


not specified 


Based on. 


Elevation 
above mean 
sea level - 


1523.8 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE SCALED; SURVEY DETAILS ARE LACKING. 


Insufficient data for accuracy assessment. 


tiatf July 1970 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal _ 
-Vertical -di- 


meters 

meters 


meters 


REFERENCES 

C&GS data sheet. Geodetic Satellite 
Program Camera Station Data, 5/1/68 
(preliminary). 



6069 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Station No. 

Code Name DACUNA 


Location 
Agency . 


Tristan da Cunha Island 


U.S. Coast and Geodetic Survey 


Other C&GS 069 
Codes 


Equipment BC ~ 4 camera 


Point referred to 


intersection of rotational axes of camera 


Latiturip 

GEODETIC COORDINATES 

-37° 03' 26 '.'2572 


ASTRONOMIC COORDINATES 

latitude -37° 03' 26 '.'26 ± 0V12 

Longitude (E) _ 

347 40 53.5548 


Lonpitude (E 1 ) 

347 40 

53.56 ± 0.06 

Datum 

Tristan Astro 1968 


O' ' ’ \ / 

Rased nn first-order obs 

T0P0C0M 1968 at 




A 069 ASTRO ECC 


Elevation 




Height 


above mean 


Geoid 


above 


sea level — 

24,8 meters 

height — 

meters 

ellipsoid- 

meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 


FROM 

A 069 
A 069 


AZIMUTH DATA 

DISTANCE AZIMUTH 

TO meters FROM NORTH 

. A 069 RM2 . 18.503 207° 24' 49" 

| A TT1 [ 515.493 172 05 19.4 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


N 

* 


USAT0P0COM in 1968 established a small first-order 
net based on the 1968 astro-position at the site and a 
first-order astronomic azimuth. Calibrated Tell urometers 
and a Wild T3 were used, a 069 was fixed by offset from 
A 069 RM2, and checked by direction from a TT1 . The 
station mark is not described, but three reference marks 
are brass disks in concrete monuments. 

Elevation was by fourth-order double-run levels 
from tidal BM CHARLIE (elev. 17.813 m). This datum 
is based on 15 days observation by USC&GS in 
March 1968. 



ACCURACY ASSESSMENT 


REFERENCES 


To Local Control To Datum Origin Geodetic Information Report and 

Hnri7nntai 0.1 meters <1 meters Summary card, USAT0POC0M, January 1970. 

Vertical meters } meters 


6069 



Station No. _ 6Q72 

Code Name TILAND geodetic S, 

ocation Chiang Mai. Thailand 

Agency U.S. Coast and Geodetic Surve 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment BC-4A camera 


Point referred to. 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

18° 

46' 

10" 


Loncitude (E)_ 

98 

58 

15 


Datum 

Elevation 
above mean 
sea level — 

319.2 


. meters 

Geoid 
height . 


Latitude 

Longitude (E) . 
Based on 

meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY REPORT NOT AVAILABLE. 


Insufficient data for accuracy assessment. 


DATF 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal . meters .. meters 

Vertical meters meters 


REFERENCES 

Memo USC&GS to NASA Hq. 13 November 

1969. 









Station No. — §073 


Code Name _ CHAG0S G 

ocation Chaqos Archipelago 
Agency U.S. Army Map Service 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment . 


camera 


Point referred tn not specified 

GEODETIC COORDINATES 


Latitude _ 

1 

O 

o 

21 ' 


Longitude (F) 

72 

28 


Datum 

not 

specified 


Elevation 
above mean 
sea level 

2 

meters 

Geoid 
height - 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E) . 
Based on 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

COORDINATES ARE APPROXIMATE; SURVEY DETAILS ARE NOT AVAILABLE. 


Insufficient data for accuracy assessment. 


DATE July 1970 


ACCURACY ASSESSMENT 

To Local Control T o Datum Origin 

Horizontal meters meters 

Vertical meters meters 










Station No. 


6075 


C&GS 075 


Code Name MAHEIS Gtoonic SAT. 

•Location Mahe, Seychelles 

Agency U.S. Coast and Geodetic Survey 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


BC-4A camera 


Point referred to intersection of rotational axes of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

-04° 40' 07 '.'23 


1 atitude 



Longitude (E) _ 

55 28 50.38 


1 nngitudfi (F) 



Datum 

Southeast Island 


Rased nn 



Elevation 
above mean 
sea level 

588.98 meters 

Geoid 
height _ 

meters 

Height 

above 

ellipsoid 

meters 


ASTRONOMIC 
OR GEODETIC 

Geode ti c 


FROM 

A 075 


AZIMUTH DATA 


A SOUTHEAST IS. 


DISTANCE 

meters 

5932.45 


AZIMUTH 
FROM NORTH 

99° 36' 25 '.'7 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed by NAV0CEAN0 in September 1969. 

The position is based on tri angulation from 
three second-order stations. Due to poor 
visibility, etc. the position is designated 
fourth-order. 

The reference point is 1.55 meters directly 
above a disk in a concrete monument, stamped 
"INTERNATIONAL SATELLITE TRIANGULATION 
No. 075 1968." 

Elevation was by leveling from a MT.SAVY 
(new) on information from the local survey 
office. 

The station was occupied by C&GS or 
T0P0C0M from 29 November 1968 through 
10 June 1970. 




BLACK 



SOUTHEAST 

ISLAND 


June 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal it 

Vertical _ ' < ^ 


meters 

meters 


To Datum Origin 
1 

1 ‘ 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary card ySAT0P0C0_M_ October 1970. 







NASA Special Optical Network 7000 


Station No. 7034 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other COSPAR 
Codes 


| Location East Grand Forks, Minnesota 

Agency _ NASA-Goddard Space Flight Center 


. Equipment MOTS 40 camera 


Point referred to. 


center of camera^axis 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


21V40; 


Latitude. 


Longitude (E). 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


252.58 


Geoid 

height + 3 meters 


Height 

above , 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Geodetic 
Geodpti c 


A NORTHLAND 
A NORTHLAND 


AZIMUTH DATA 


Azimuth mark 
A S 372 


DISTANCE 

meters 

800 

113.60 


AZIMUTH 
FROM NORTH 


. 251° 03* 40738 

| l80 00 00 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Initially No. 1034 in STADAN network, where its code 
name was 1UNDUN. The position is identical with that of 
the Minitrack center. 

Surveys performed by U.S. Army Map Service, 1959. 

Position of station NORTHLAND, directly under the cam- 
era center, was established by Tellurometer loop traverse 
from AWALLE (USC&GS first-order 194l). Azimuth from AWALLE 
Azimuth Mark (about 1 mile east) was checked by Polaris ob- 
servation at station No. 1. Sixteen directions were turned 
at each station with Wild T-3. Angular closure of traverse 
was 1.31 seconds; linear 0.23 m in 28.5 mi of traverse. 

Fourth-order levels were run from third-order USGS BM TT 
67KW (1954) and return. 

Nineteen monumented stations were established at the site. 
Survey mark is a C of E bronze disk in top of 8" concrete 
post 2" above ground, stamped "NORTHLAND AMS 195 9-" 

The center of the camera axis is 1.71 m above this 

W A L L E 

center monument. 

Azimuth mark is tip of spire ornament of Bethany Lutheran 
Church. 

Geoid height from AMS A-G geoid contour map 1967 . 


40 camera 



ACCURACY ASSESSMENT 
To Local Control 

Horizontal less than 1 m< 
Vertical : less than 1 


To Datum Origin 


meters 

meters 


1 - 


meters 

meters 


REFERENCES 

Geodetic and Astronomic Positions ‘ for 
NASA Satellite Tracking Stations, AMS 9/63 • 








GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Sdinburg, Texas 

iASA-Goddard Space Flight Center 


Equipment MOTS Hd camera 


Point referred to. 


center of camera axis 


Latitude 

Longitude (E) 
Datum 


GEODETIC COORDINATES 

26° 22' US'.'Uto 

26l 40 09.033 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E) . 
Based on 


Elevation 
above mean 
sea level 


Geoid , s 
height meters 


Height 
above 
ellipsoid - 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Established by NASA-GSFC (Networks En- 
gineering and Operations Branch), January 

1966. 

3 

Position determined "by first-order trav- I 

erse from USC&GS first-order stations CA- I 

NAL RM3 and EAST, a total distance of about A 

30 miles. The position is marked by a tab- / 

let in the center of the concrete slab of / 

the GEOS camera dome. / 


Elevation was by third-order levels from 
C&GS EM S 916 19^4 (second-order). The 
camera axis is 1.11 meters above the survey 
mark . 

Geoid height from AMS A-G geoid contour 
map 1967 • 


-Azimuth 


MOTS 

camera 


CANAL RM 3 


ACCURACY ASSESSMENT 



To Local Control 

To Datum Origin 


Horizontal less than 1 meters 

it 

meters 

Vertical less" than" 1 me ters 

l' 

meters 


DATE July 197 0 


REFERENCES 

Survey station position and description 
sheet, NASA-GSFC 1/66. 
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Station No. . 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Columbia. Missouri 


L-Goddard Space Flight Center 


Equipment MOTS 40 camera 


Point referred to. 


center of camera axis 


Latitude. 


Longitude (E). 


GEODETIC COORDINATES 

38° 5 V s6'.'o68 


ASTRONOMIC COORDINATES 


Latitude . 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level . 


272.68 


Geoid 

height — : > — meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


FROM 

jEOS mark 


AZIMUTH DATA 

TO 

A CREWS 


DISTANCE 

meters 

854.817 


AZIMUTH 
FROM NORTH 


155° 28 * 49V93 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Established by NASA-GSFC, November 1966. 

The station is 1.11 m above a survey mark set in the center of the concrete 
slab of the GEOS camera dome. The position of the mark was fixed by a Geodimeter 
4D and Wild T-3 traverse between USC&GS second-order stations CREWS and DEER, a 
distance of about 8.5 km, with a clo- 
sure of 1/107,000. The elevation of 
the GEOS mark (271-565 m) was by third- 

order leveling from third-order BM's N ©MOTS 40 

TT l6C and C&GS and State Survey i Vcamera 

880.924. adeer ©crews 

Geoid height from AMS A-G geoid T 

contour map 1967. ql I Si 


ACCURACY ASSESSMENT 



To Local Control 

To Datum Origin 


Horizontal less than 1 meters 

2 

meters 

Vertical ‘ less than 1 meters 

1 

meters 


DATE July 1970 


REFERENCES 

Survey station position and description 
sheet, NASA-GSFC H/ 65 . 



Station No. _ 7039 


Code Name . 1BERMD 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


i Location . 


Equipment MOTS 40 camera 


Agency . 


NASA-Goddard Space Flight Cent er 


Point referred to. 


center of camera axis 


Latitude. 


GEODETIC COORDINATES 

32° 21’ 447529 


Latitude . 


ASTRONOMIC COORDINATES 

K = - 10 V 5 


Longitude (E) . 


Longitude (E) Q 19^2 


Elevation 
above mean 
sea level . 


Bermuda 1^ 


Based on. 


2 km from camera. 

Height 

above 

meters ellipsoid - 


ASTRONOMIC 
OR GEODETIC 


A GEOS 


AZIMUTH DATA 


A FT. GEORGE B 


DISTANCE 

meters 

3042.38 


AZIMUTH 
FROM NORTH 

307° 17* 27" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Local survey by NASA-GSFC, September, 1965 , to tablet GEOS, at the center of 
the camera dome slab, 1.13 m below the center of the camera axis. Position was 
determined by first-order triangula- 
tion from first-order USC&GS stations 

FORT GEORGE B-1937 and PAYNTERS HILL. AFORT GEORGE B-1937 

Elevation of tablet (30.054 m) was 

set to third-order accuracy from BM / N. N 

62/26/DQ. Datum is mean sea level / 'v -f 

Georgetown. / 'y 

Position of the tablet on NAD 1927 / 

from AFETR satellite survey 1969 is / 

4 32° 21' 487794, X 295° 20' 327460. / 

Geoid height on NAD 1927 from this / 

survey is -8.6 m. / 

/ — /USB 

/ — — — ' Antenna 


PAYNTERS HILL (USE) 


DATE July 1970 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal less than 1 meters 
Vertical .= less than 1 meters 


To Datum Origin 


meters 

__ meters 


REFERENCES 

Survey station position and description 
sheet, NASA-GSFC Sept. 1965 . 







Station No. 7040 


Code Name 1PURIO 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


^ I ocatipn San Juan, Puerto Rico 


Agency . 


Light Center 


Equipment MOTS 40 camera 


Point referred to. 


center of camera axis 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 18 15' 26'.'2l60 

Longitude (E) 294 00 22.1740 


Latitude. 


Longitude (E) . 


Based on . 


Elevation 
above mean 
sea level - 


49. 70 


Geoid 

height + 9 - 0 meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


A GEOS CAMERA 


AZIMUTH DATA 


.MES AS USGS 


DISTANCE 

meters 

6500,8c 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey "by NASA-Goddard Space Flight Center, March 1966, 

The position of the survey mark was determined by observing the triangle GEOS, 
MESAS, and NUEVO with first-order methods and instruments. The triangle closure 
was +0'.'79. Stations MESAS and NEUVO are part of the USC&GS network. The tie to 
NAD 1927 is based on the Hiran Survey of 1951* 

The position is marked by a punch hole near the edge of the tablet in the cen- 
ter of the concrete floor of the camera dome. 


Elevation was determined by levels 
from two third-order USGS BM's within 
a mile of the. site. Elevation of the 
survey tablet is 48.631 m; the center 
of the camera axis is 1.07 m above 
the tablet . 

Geoid height from AMS A-G geoid 
contour map 1967. 


NUEVO (USGS) 


MESAS 

(USGS) 



GEOS 

camero 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Hnrbnntal less than 1 meters 
Vertical less than -1 meters 


To Datum Origin 


meters 


REFERENCES 

Geodetic Survey Eeport , GEOS Cameras 
Puerto Rico and Jamaica, NASA-GSFC, 1966. 




Station No. _ 7042 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Code Name _ IGSFCO 

Location Greenbelt , Maryland 

Agency NASA-Goddard Space Flight Center 


Other 

Codas 


Equipment PTH-100 camera 


Point referred to center of camera axis 


Latitude 

GEODETIC COORDINATES 

39° 01' 127217 


ASTRONOMIC COORDINATES 

Latitude 29° 01' 10774 

Longitude (E) _ 

283 10 

19.952 


1 nngitndfl (F) 283 10 _ 

27.91 

Datum 

NAD 

1927 


Rased on first-order obs 

C&GS 1962, at A 

Elevation 
above mean 
sea level 

53.36 

. meters 

Geoid 
height . 

GODDARD, 75 m from camera 
Height 

above . 

+1,1 meters ellipsoid meters 


AZIMUTH DATA 


ASTRONOMIC 

OR GEODETIC FROM 


TO 


DISTANCE AZIMUTH 

meters FROM NORTH 


Geodetic 

A GEOS S. PIER 

A' GODDARD 

76.947 , 

329°. 

03' 

25" 

Geodetic 

A GEOS S. PIER 

A GEOS N. PIER 

86.246 | 

359 

42 

_53 


DESCRIPTION OP SURVEYS AND GENERAL NOTES 

Surveys performed by Facility Constr. Branch, 

GSFC , October 1965. 

Survey was to center of metal plaque in top of 
concrete pier under camera center. First-order 
procedures were employed, using the second-order 
triangulation station GODDARD as the reference 
station, and PRINCE AZIMUTH MARK for the controlling 
azimuth. 

Angles were measured with a Hilger Watts Microptic 
Theodolite No. 2; distances were sloped taped using 
chaining backs . 

A level line run between two Department of 
Agriculture benchmarks gave third-order elevations 
on top of the piers. The camera axis is 0.64 meters 
above the survey mark. 

Geoid height from AMS A-G geoid contour map 1967- 


DATE 


ACCURACY ASSESSMENT 

To Local Control T o Datum Origin 

Horizontal less than 1 meters 5 

Vertical less than 1 me { ers 1 


meters 

meters 


REFERENCES Survey position and description 
sheet, NASA-GSFC 1965; Memo Operations Ele- 
vation Branch to Facilities Const. Branch, 

-GSFC -11/2/65.- ' - ' 
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Station No. 


GEODETIC DATA SHEET 


Code Namp 1GSFCP 


GEODETIC SATELLITE OBSERVATION STATION 


Location . 


pelt . Maryland 


Agency NASA-Goddard Space Flight Center 


Equipment PTH-100 camera 


Point referred to. 


nera axis 


Latitude _ 


Longitude (E) . 


GEODETIC COORDINATES 


)° oi' 15'.'Ol4 


Latitude. 


ASTRONOMIC COORDINATES 


39 01 1 13V 5 3 


Longitude (E) 283 10 27 . 8 £ 


Elevation 
above mean 
sea level - 


Based on. 


GODDARD, 50 m from camera. 


Geoid 

height 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

leodetic 


AZIMUTH DATA 


NORTH GEOS PIER A GODDARD 

NORTH GEOS PIER A SOUTH GEOS PIER 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


242° 38' 32'.'2‘ 
179 42 53. 2< 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by NASA-Goddard Space Flight Center, Facility Construction 
Branch, October 1965 • 

Survey was to center of metal plaque in top of concrete pier under camera 
(NORTH GEOS PIER). First-order procedures and techniques were employed, using 
the second-order accuracy triangulation station GODDARD as the reference station 
and PRINCE AZIMUTH MARK to establish the controlling azimuth lines. 

The angles were measured with a Hilger Watts Microptic Theodolite No. 2 and 
the distances were slope taped using chaining bucks and reduced to horizontal and 
sea level. 

A level line was run between two Department of Agriculture benchmarks giving 
third-order accuracy elevations on top of the piers. The camera axis is 0.64 m 
above the survey mark. 


Geoid height from AMS A-G geoid contour map 1967 . 


July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 5 

Vertical less than 1 meters 1 


meters 

meters 


REFERENCES 

Ltr. Optical Systems Branch, GSFC to 
Geonautics, 6/21/66. 






Station No. 7044 

Code Name 1 CKVLE 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


PTH-100 camera 


NASA-Goddard Space Flight Center 


Point referred to. 


center of camera axis 


Latitude 

Longitude (E) 
Datum 

Elevation 
above mean 
sea level — 


GEODETIC COORDINATES 

38° 22' 12V 500 

21k 21 16.811 


ASTRONOMIC COORDINATES 


Geoid 

height 


Latitude 

Longitude (E) . 
Based on 

I meters 


Height 
above 
ellipsoid - 


ASTRONOMIC 
OR GEODETIC 



AZIMUTH DATA 

DISTANCE 

FROM 

TO 

meters 

. A GEOS 

A SECOR 

42.853 

1 II 


AZIMUTH 
FROM NORTH 


358° U 8 ' 13V17 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by NASA-Goddard Space Flight Center, Facility Construction 
Branch, April 1966. 

\ 

Position and. elevation of bronze tablet GEOS, 0.64 m below the center of the 
camera axis, were fixed by azimuth, distance, and elevation difference to AMS 
station SECOR, 1964 and its reference marks. A Wild T-3 Theodolite, calibrated 
tape and Zeiss Ni-2 level, were used. 

Station SECOR was established by U.S. Army Map Service October 1964 by a 7.6 km 
six-course loop traverse from first-order USC&GS station SIMS 1884, 1933. A Wild 
T-3 and Model 4 Geodimeter were used: closure was 1/240,000. Elevation of 

SECOR was by a fourth-order loop level line from third-order TBM 914 (Ohio River) 
USE 1911, AMS 1957. 

Geoid height from AMS A-G geoid contour map 1967- 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal less th a n 1 meters 
Vertical less than 1 me ters 


To Datum Origin 

4 

l 


meters 

meters 


REFERENCES 

Survey station position and descrip- 
tion sheet, NASA-GSFC 1966 ; Memo Plant 
Engineering Group to Facilities Construc- 
tion Branch, GSFC, 5/25/66. 
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Station No._ICLk5 

Code Name 1DENVR 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Location Denver. Colorado 


Equipment MOTS Up camera 


Agency NASA-Goddard Space Flight Center 


Point referred to center of camera axis 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 3Q° 3 Ql k&lQ252 Latitude 

Longitude (E) : 255 23 Ui -loUl Longitude (E) 

Datum LJAD 1927 Based on 


Elevation Height 

above mean _ , Geoid c • above - 

sea level j-Tog . b . 3 — meters height + o»3 meters ellipsoid 1796 meters 


ASTRONOMIC 

OR GEODETIC FROM 

Geodetic A GEOS CAMERA 


AZIMUTH DATA 

DISTANCE 

AZIMUTH 

TO 

meters 

FROM NORTH 

A INDIAN 

, 1977.08 _ , 

6l° 39' 32 '.'38 

1 



DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Local survey by NASA-Goddard Space Flight Center, October 1965 . 


The position was fixed by a first-order 
traverse from two first-order USC&GS sta- 
tions, INDIAN and DOUGLAS. Closure of the 
IT km traverse was 1/73,000. The survey 
was to a survey tablet, A GEOS CAMERA, in 
'the concrete slab of the camera dome, 1.11 m 
below the center of the camera axis. 

Elevation of the tablet is to third-or- 
der accuracy relative to C&GS first-order 
benchmark W37*+ I 960 . 

Geoid height from AMS A-G geoid contour 
map 1967. 



ACCURACY ASSESSMENT 
To Local Control 

To Datum Origin 


REFERENCES 

Survey station 

position and description 

Horizontal less than 1 meters 

2 

meters 

sheet, NASA-GSFC , 

10 / 65 .. 

Vertical less than 1 meters 

1 

meters 
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Station No. 


7050 


Code Name ^O DLAS GEODETIC 

Location Greenbelt, Maryland 

Agency NASA-Goddard Space Flight C 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


. Equipment Laset 


Point referred to center of rotation of camera me 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

39° or 

1 1 3 6 7 6 


Latitude 39° 01* 12V2 

Longitude (E) - 

283 10 

18.035 


Longitude (F) 283 10 26.0 

Datum 

NAD 

1927 


Raced nn first-order obs C&GS 1962 at A 





GODDARD 25 m from 7050. 

Elevation 
above mean 
sea level — 

54.812 

- meters 

Geoid 
height _ 

Height 

i above cc 

T 1 meters ellipsoid 30 meters 




AZIMUTH DATA 


ASTRONOMIC 



0ISTANCE 

OR geodetic 

FROM 

TO 

meters 

Geodetic 

axis of rotation 

, A GODDARD 2 

57.94 . 

Geodeti c 

axis of rotation 

PRINCE Az Mk 

850.12 | 


AZIMUTH 
FROM NORTH 

24° 09' 18" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey performed by NASA-GSFC, Facility Construction 
Branch, 12/4/67. 

The position is for the camera on which the laser was 
to be mounted. It was located with second-order accuracy 
in reference to stations GORF NORTH POINT and GODDARD, 
which were set by U.S. Army Map Service and USC&GS 
respectively. 

Elevation of vertical axis of camera was established 
with third-order accuracy. 

Geoid height from AMS A-G geoid contour map 1967. 


DATE 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 5 meters 

Vertical less than 1 meters less than 1 meters 


REFERENCES 


Survey station position and description 
sheet. Field Facilities Branch, GSFC, 
12/4/67, May 1970. 
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Station No. 


Code Name _ R OSL AS , 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Rosman, North Carolina 


Equipment 


Laser 


Agency . 


NASA-Goddard Space Flight Center 


Point referred to intersection of horizontal and vertical axes 


Latitude. 


Longitude (E). 


GEODETIC COORDINATES 

35° 11* U6V595 

277 07 26.231 


Elevation 
above mean 
sea level 


NAD 1927 


Latitude . 


ASTRONOMIC COORDINATES 

E = - 9'.'3 ± 0'.' 09 


Longitude (E) H ~ — 9 -1 ± 0.06 

Based nn first-order obs. AMS 1962 at 

A ANTENNA CENTER 560 m NE of station. 


Geoid c , 
height -tri- 


meters 


Height 

above 

ellipsoid. 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by Field Facilities Branch GSFC, July 1 966. 

Tied by traverse to North monument of N-S line of the Goddard Range and Range 
Rate array. 

Elevation tied to elevations previously established in Goddard Range and Range 
Rate complex. 


Geoid height from AMS A-G geoid contour map 1967. 


July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters k meters 

Vertical less than 1 meters less than 1 meters 


REFERENCES 

Survey station position and descrip- 
tion sheet , NASA-GSFC , May 1966 . 


7051 










Station No. 


7054 


CRMLAS 


Code Name^________ 

location Carnarvon, Australia 

Aeencv NASA-Goddard Space Flight Center 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment . Laser (mobile] 


Point referred to- 


center of horizontal laser axis 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E). 
Datum 

Elevation 
above mean 
sea level _ 


-24° 

54' 

19'.' 908 

1 afihiHp 

o 

C\J 

l 

54' 

18V 5 

113 

42 

53.892 

Loneitude (E) 

113 

42 

54.7 


Australian Geodetic 


Based nn first-order obs 1964 Pep. Lands & 
Surveys, at A GC 18A, 500 m from 
laser 

Height 

? above - 

± meters ellipsoid £2 meters 


ASTRONOMIC 
OR GEODETIC 

Astronomic 
Laplace 
Geodeti c 


AZIMUTH DATA 


DISTANCE 


AZIMUTH 



FROM 


TO 

meters 

FROM NORTH 

A 

GC18-A 

_._A 

GC17 

, 176° 

39' 27V99 

A 

GC18-A 

a 

GC17 | 

1 176 

39 28.32 

A 

GC18-A 

1 A 

GC17 

1 176 

39 28.57 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Local surveys by Dept. of Interior, Perth. W.A., 1962-69. The connection between 
the laser and the Nat. Geodetic Survey at Brown Range GC18A was by a closed Tellurom- 
eter traverse. 

Elevation is based on MSL Carnarvon. The standard error to MSL is unknown but is 
estimated to be about 0.5 m. 


Geoid height from Mather et al , IUGG Moscow 1971. 


nflTP September 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal ll rr 

Vertical _ ™ 


meters 

meters 


To Datum Origin 

6 

1 


meters 

meters 


REFERENCES 

Geodetic Information for Space Tracking 
Stations in Australia, Div. of Nat. Mapping. 
17 June 1970 




Station No. 


GEODETIC DATA SHEET 


HOMLAS 


GEODETIC SATELLITE OBSERVATION STATION 


Mt. Hopkins, Arizona 

NASA - Goddard Space Flight Center 


Equipment Laser 


Point referred to. 


axis of rotatii 


Latitude. 


GEODETIC COORDINATES 

31° 41 1 07'.' 17 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) 249 07 21 . 36 

Datum NAD 1927 


Longitude (E) . 


Based on. 


Elevation 

above mean o'jc'? on 

sea level meters 


meters 


Height 

above 

ellipsoid 2353 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


A HOMLAS 


AZIMUTH DATA 


10MLAS range tarael 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 

89° Q6 1 27“ 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by Field Facilities Branch, GSFC, October 1969. 

Basic surveys by the firm of Evans and Joplin of Tucson were used to 
control the survey. Evans and Joplin used two first-order C&GS stations, 

SLOPE and YOAS, as a base. A T-2 was used to observe angles eight times to 
establish a single point on Mt. Hopkins. From this single point E & J 
extended tri angulation, scaled by a C&GS geodimeter distance, to SAO station 
HOPLAS and its range target. Azimuth from the C&GS control was checked by 
Polaris observations. Computations are on the State Grid System. Elevations 
by E & J are based on an unmonumented (checked) spot elevation taken from the 
USGS topographic map which has an 80-foot contour interval. The elevation 
may be accurate to 8 feet. 

Field Facility Branch used third-order methods to tie to the E & J points, 
using a T-2 for horizontal and vertical angles and a Mod 6 Geodimeter for 
di stance. 

This mobile laser was removed to 7056 (H0MLA2) in November 1969. A final 
survey report will be compiled soon. 

Geoid height from USAT0P0C0M geoid contour map 1967. 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 


Interim Survey Report of ARLACO 
Experiment, Mt. Hopkins Obs., Ariz., Field 
Facilities Branch - GSFC, October 1969. 
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Station No. 


Code Name H0MLA2 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Mt. Hopkins, Arizona 

Agency NASA-Goddard Space Flight Center 


Equipment 


Laser 


Point referred to. 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Latitude. 


Longitude (E). 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Position unknown. 


ACCURACY ASSESSMENT 

To Local Control 


REFERENCES 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


7056 




Station No. _ 

7058 

GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 

Other 

Codes 

Code Name_ 

SENLAS 

Location 

Romulus, New York 

Equipment ... 

Laser 

Agency 

NASA-Goddard Space 

Flight Center 



Point referred to axis of station of laser 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 42° 42 1 04 l .'835 Latitude 

Longitude (E) ^83 10 16.768 Longitude (E) 

Datum NAD 1927 Based on 


Elevation 
above mean 
sea level 


237.139 


meters 


Geoid .. 
height — 1_! meters 


Height 

above 

ellipsoid 


238 


meters 


ASTRONOMIC 

OR GEODETIC FROM 

Geodetic . laser center 

Geodetic 1 laser center 


AZIMUTH DATA 

TO 

A SPENCER 
range target 


DISTANCE AZIMUTH 

meters FROM NORTH 


15984.62 263° 59' 51" 

S/R 2775.648 168 17 27 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The position for the Goddard mobile laser at the Seneca Ordnance Depot is marked by 
a survey tablet directly beneath the axis of rotation of the laser, grouted into the 
concrete base, and stamped SENLAS. The survey was by Field Facilities Branch, GSFCjin 
1970. If consisted of a loop traverse with a Wild T3 and Model 6 geodimeter from 
A OVID (3 km from the laser), with azimuth from A ANSLEY, both first-order C&GS sta- 
tions. Closure of the six-station traverse was .006 m (1:1085000); azimuth closure 
was 2 ’.'63. 

A third-order level loop of 7 km between C&GS first-order BMs VI73 and UI73 through 
the station had a closure of 8 mm. 


Geoid height from AMS A-G geoid contour map 1967. 


DATE 


June 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal j-QJ meters 5 

Vertical meters 


references Geodetic Survey Report of the 
Goddard Mobile Laser, Seneca Ordnance Depot, 
Field Facilities Branch GSFC, August 1970. 


meters 


7058 








Station No. 


7059 


M0BLA3 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Greenbelt, Maryland 

NASA-Goddard Space Flight Center 


Equipment Mobile laser 


Point referred to axis of rotation 

GEODETIC COORDINATES 


Latitude 

39° 

01' 

15V 3440 


Longitude (E) _ 

283 

10 

17.3195 


Datum. 

NAD 

1927 


Elevation 
above mean 
sea level — 

53.13 


meters 

Geoid 
height _ 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E) *83 10 25^28 

Based nn first-order obs C&GS 1962 at A 
GODDARD 40 m from laser 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


^ axis of rotation white pole target ^ S/R 3179.977 


AZIMUTH 
FROM NORTH 


299° 15' 45" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed by Field Facilities Branch, GSFC, in 1970, from 
USC&GS first-order station GODDARD 2. 


Geoid height from AMS A-G geoid contour map 1967. 


June 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal <_] rr 

Vertical _ < ^ m 


meters 

meters 


To Datum Origin 

5 

1 


meters 

meters 


REFERENCES 

Memo and position sheet. Field 
Facilities Branch GSFC, 20 October 1970. 







Station No 7060 

Code Name GMISLS 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


£ Location Guam, Mariana Islands 

Agency NASA-Goddard Space Flight Center 


Equipment 


Laser 


Point referred to- 


center of laser elevation axis 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

13° 

18' 28'.' 61 36 


l atitude 



Longitude (E) . 

144 

44 05.3744 


longitude (F) 



Datum 


Guam 


Based on _ 



Elevation 
above mean 
sea level — 

85.873 

— meters 

Geoid 
height 

meters 

Height 

above 

ellipsoid 

meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


AZIMUTH DATA 

FROM TO 

center laser axis, boresiqht board 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


S/R 5818.809. 277° 18 1 1 3V44 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station is marked by a tablet in the concrete 
pad (elev. 82.953 m) directly below the reference point. 
It is stamped GMISLS 1971 7060. The survey by Field 
Facilities Branch GSFC in December 1970 was based on 
two first-order USC&GS stations ALIFAN and TAL0F0F0 2. 
Station DANDAN was set to replace destroyed C&GS 
a ASUPIAN. A loop traverse was run with Wild T3 and 
Model 6 Geodimeter from a DANDAN through the laser 
station and a USB East 200, verifying the position 
of the latter within 0.2 m. Closure of the triangle 
was 1/62260, of the traverse 1/199240. 

Elevation was from the USB center monument. 


.ALIFAN (USE) 


USB East 200 r 


TALOFOFO 2 (USE) 


i DANDAN 


June 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal < 1 tT 

Vertical _ < ^ ™ 


meters 

meters 


To Datum Origin 

3 

< 1 


meters 

meters 


REFERENCES 

Geodetic Survey Report of Goddard 
Mobile Laser at Guam, Field Facilities 
Branch, GSFC, February 1971. 








Station No. 7071 
Code Name 1JTJM2 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


.ocation . 
Agency _ 


idard Space Flight Center 


Equipment 


Point referred to center of camera axis 

GEODETIC COORDINATES 

Latitude 27° 01’ 12?769 

Longitude (E) 279 53 12.312 

Datum. NAD 1927 


Elevation 

above mean , , 

sea level Ih.Ok 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E). 
Based on; 


+11. U 


meters 


Height 

above 

ellipsoid i 2- - 


ASTRONOMIC 
OR GEODETIC 

FROM 

AZIMUTH DATA 

TO 

DISTANCE 

meters 

Geodetic 

Camera Pad 

! A CISTERN RM3 . 

ih . 227 . 



1 1 

1 


.meters 


AZIMUTH 
FROM NORTH 

8U° 29 1 33" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Position from first-order survey by USC&GS, 19 66. 

Station CISTERN, 1956, used as control to position the camera sites, was ad- 
justed to the Cape Canaveral Datum from observations made in the 1956 survey. The 
positions of stations ALLEN, FROELICH, HAWK 2, and RADAR, as determined from the 
high precision traverse survey, were used as 
control in the adjustment of A CISTERN. Clo- 
sures obtained from observations in the 1956 ^^ARM 3 

survey indicate the accuracy of station CIS- / 

TERN, relative to control stations on the mots 24®^^^ / 

high precision traverse, is on the order of camera a, 

2 cm standard error. \ / N 


The center of the camera axis is 1.13 m 
above the survey mark. 

The coordinates of this station on Cape 
Canaveral Datum are: <t> 2J° 01 f 12779^7, 

X 279° 53' 12'. '27 57 • 

Geoid height from AMS A-G geoid contour map 1967- 


^^-aCISTERN 
DATE July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal . less than 1 meters 6 

Vertical less than 1 meters 1 


meters 

meters 


REFERENCES 

C&GS report. Vicinity of Jupiter, Flor- 
ida - 1966 Surveys for Location of Various 
Camera Sites, 6/15/66. 







Station No. 


GEODETIC DATA SHEET 


Code Name lJUMUO 


GEODETIC SATELLITE OBSERVATION STATION 


'Location Jupiter f Florida 

Agency NASA-Goddard Space Flight Center 


Equipment MOTS Ho earners 


Point referred to_ 


GEODETIC COORDINATES 

Latitude 27° 01’ 13'.’l68 

Longitude (E) 279 53 12.U85 


ASTRONOMIC COORDINATES 


Latitude . 


Longitude (E) . 


NAD 1927 


Based on . 


Elevation 
above mean 

sea level 1 19 


Geoid . 
height +11 -A meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


CISTERN RM3 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


I' U7" 


CISTERN 
No. 2 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Position from first-order survey by USC&GS, 

1966. 

Station CISTERN, 1956, used as control to 
position the camera sites, was adjusted to the 
Cape Canaveral Datum from observations made in 
the 1956 survey. The positions of stations 
ALLEN, FROELICH, HAWK 2, and RADAR, as deter- 
mined from the high precision traverse survey, 
were used as control in the adjustment of 
A CISTERN. Closures obtained from observa- 
tions in the 1956 survey indicate the accura- 
cy of station CISTERN, relative to control 
stations on the high precision traverse, is 
on the order of 2 cm standard error. 

The center of the camera axis is 1.10 m 
above the survey mark. 

Geoid height from AMS A-G geoid contour 

map 1967. 


)MOTS 40 
\camera 


XCISTERN 


DATE July 1970 


ACCURACY ASSESSMENT 

To Local Control 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

6 meters 

1 meters 


REFERENCES 

C&GS report, Vicinity of Jupiter, Flor- 
ida - 1966 Surveys for Location of Various 
Camera Sites, 6/15/66. 








Code Name 1JUPC1 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location . 


Agency NASA-Goddard Space Flight Center 


Point referred tn center of camera axis 


Equipment PTH-100 camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude . 


27 01’ 13V101 


Latitude. 


Longitude (E). 


12.722 


Longitude (E) . 


Based on . 


Elevation 

above mean , 

sea level ±2 • 2° 


Geoid . 
height +11 • A meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


FROM 

PTH 100 IQ 66 


AZIMUTH DATA 

TO 

CISTERN RM3 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


162° 2C 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Position from first-order survey by USC&GS, 1966. 

Station CISTERN, 1956, used as control to posi- 
tion the camera sites, was adjusted to the Cape Can- 
averal Datum from observations made in the 
1956 survey. The positions of stations 
ALLEN, FROELICH, HAWK 2, and RADAR, as de- CISTERN 
termined from the high precision traverse . No ' 2 \ 

survey, were used as control in the ad- \ 

justment of A CISTERN. Closures obtained \ 

from observations in the 1956 survey indi- \ 

cate the accuracy of station CISTER, rela- \ 

tive to control stations on the high pre- \ 

cision traverse, is on the order of 2 cm \ 

standard error. \ 

The camera center is 0.64 m above the \ 

survey mark. \ 

Geoid height from AMS A-G geoid con- ~t 

tour map 1967. 




) PTH-100 
camera 


^CISTERN 


July 1 Q7G 


ACCURACY ASSESSMENT 



To Local Control 

To Datum Origin 


Horizontal less than 1 meters 

6 

meters 

Vertical less than 1 meters 

1 

meters 


REFERENCES 

C&GS report. Vicinity of Jupiter, Flor- 
ida - 1966 Surveys for Location of Various 
Camera Sites, 6/15/66. 


7073 




Station No. 


Code Name. 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Jupiter > Florida 

NASA-Goddard Space Flight Center 


. Equipment . 


BC-4 camera 


Point referred to . 


camera center 


Latitude. 


Longitude (E) 


GEODETIC COORDINATES 

27° 01’ 13V333 

279 53 12.761 

NAD 1927 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


meters 


Geoid +n 4 
height meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 



AZIMUTH DATA 

DISTANCE 

FROM 

TO 

meters 

BC-4 Pad 

A CISTERN 

30.268 

1 II 


AZIMUTH 
FROM NORTH 


188° 45' 16" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Position from first-order survey "by USC&GS, 19 66. 

Station CISTERN, 1956, used as control to posi- 
tion the camera sites, was adjusted to the Cape Can- 
averal Datum from observations made in the 1956 sur- 
vey. The positions of stations ALLEN, FROELICH, 

HAWK 2, and RADAR, as determined from the high pre- 
cision traverse survey, were used as control in the 
adjustment 1 of a CISTERN. Closures obtained from obs- 
servations in the 1956 survey indicate the accuracy 
of station CISTERN, relative to control stations on 
the high precision traverse, is on the order of 2 cm 
standard error. 

The camera center is 1.47 m above the survey 
mark. 

Geoid height from AMS A-G geoid contour 
map 1967 . . 


)BC-4 

camera 


.CISTERN 


ACCURACY ASSESSMENT 



To Local Control 

To Datum Origin 


Horizontal less than 1 meters 

6 

meters 

Vertical less than 1 meters 

1 

meters 


DATE July 1970 


REFERENCES 

C&GS report. Vicinity of Jupiter, Flor- 
ida - 1966 Surveys for Location of Various 
Camera Sites, 6/15/66. 


7074 




Station No.. 


Code Name 1SUDBR 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Sudbury. Ontario, Canada 


Equipment MOTS 40 camera 


Agency . 


it Center 


Point referred to. 


center of camera axis 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Latitude. 


Longitude (E). 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


0 meters 


Geoid . 

height -0 -o meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey performed by G.L. Fraser, Geodetic Survey of Canada, October 1966 . 

Located with second-order accuracy by traverse from A CAMERA; distance obtained 
by chaining with invar tape. The triangulation net surrounding site was established 
from existing stations McKIM, AWREY and NORTH SUDBURY. A Wild T-3 Theodolite and 
a Model 1+-D Geodimeter were used for the work. 

The center mark on a tablet cemented in 
concrete floor beneath satellite-tracking 

camera at Laurent ian University .marks the ^ 

station. Tablet is stamped "NASA, GSFC". McKIM ' 

Laurentian University operates the station 
for GSFC. 

Elevation was established by precise \ ^^ANORTH SUDBURY 

spirit levels from BM 1973 with check line ; \ /\ 

from BM 2369. \ MOTS W \ 

Intersection of camera axes is 1.17 meters \camera L \ 

above the station mark. \ — ^CAMERA 

Geoid height from AMS A-G geoid contour lIngth TER \ / 

map 1967. - \UZr- 


MOTS 40? 
\camera L 


^NORTH SUDBURY 


ACAMERA 


GEODIMETER ' 
LENGTH 


DATF _ July 1970 


ACCURACY ASSESSMENT 

To Local Control 


Horizontal less thar 
Vertical - less thar 


To Datum Origin 

meters k meters 

meters less than 1 meters 


REFERENCES 

Survey report by G.L. Fraser, Geodetic 
Survey of Canada, 10/21/66 • 


7075 




GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Kingston, .Tam 

Agency NASA-Goddard Space Flight Center 


Equipment . 


Point referred to. 


center of camera axis 


Latitude. 


Longitude (E) 


GEODETIC COORDINATES 

18° OU' 3179803 

283 11 26.5276 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Based on. 


Elevation 

above mean . , 
sea level 


meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


FROM 

camera center 


AZIMUTH DATA 

TO 

A STRIPE 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


10U° 02' 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by Facility Construction Branch, Network Engineering and Operations Divi- 
sion, NASA-Goddard Space Flight Center, April 1966. Position set by 3U km trav- 
erse including two primary Royal Engrs. stations, COOPERS HILL and STRIPE, with 
first-order instruments and methods. The closure was better than 1/500,000. 

Elevation was by leveling one-third mile from BWI Survey Dept, third-order 
BM's T523, T525, T526, T527- The camera center is 1.07 m above a brass tablet 
stamped GEOS (elev. 1+1+H.8 m). 

The horizontal position is marked by a small punched hole in the east edge of 
tablet GEOS, not the larger 
hole in the center. 

The tie to NAD 1927 is by ^ Jplm a 

extension of the Hiran Sur- 

vey of 1951. "^^coopers hill ^= 5 ^^ 

Geoid height from AMS ^ ==s========= ^^ 

A-G geoid contour map 1967* 


COOPERS 


ACCURACY ASSESSMENT 



To Local Control 

To Datum Origin 


Horizontal less than 1 meters 

I 

meters 

Vertical less than 1 meters 

1 

meters 


July ic 


REFERENCES 

Geodetic Survey Report, GEOS Cameras 
at Puerto Rico and Jamaica, NASA-GSFC , 
1966. 


7076 



Station No. _ 7Q 7 7 

Code Name 1GSFCN 

ocation _ — Greenbe 
Agency NASA-Gc 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment MOTS 40 camera 


Space Flight Center 


Point referred tn center of camera axis 

GEODETIC COORDINATES 

Latitude 38° 59' 56773 

Longitude (E) 283 09 37.31 

Datum NAD 1927 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E) . 


= - 1 '.’! 


n = + 6.2 


Based m v first-order obs . C&GS 1962 at 

A GODDARD 3 km north of station. 


Elevation 
above mean 

sea level 50. 8 1 : 


ASTRONOMIC 
OR GEODETIC 


Geoid 

height _±_i_ 


meters 


Height 
above 
ellipsoid . 


AZIMUTH DATA 


DISTANCE 


feodetic 


FROM 


TO 

meters 

. A MICRO 

A 

HAR 

, 80.7 , 

| A MICRO 

A 

ROOF 

1 852.2 | 


AZIMUTH 
FROM NORTH 

225° 05 ' 13 V 6 
~2Sb 33 26.6 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveyed by Naval Oceanographic Office, November 1966. The position of sur- 
vey monument MICRO (l.ll meters below the center of the ground screen) was de- 
termined by third-order triangulation and traverse based on stations ROOF (N00), 
CEDAR 2, ORDNANCE, RENO, and the Washington Monument. The elevation of A MICRO 
is 163.19 feet on the Washington Suburban Sanitary Datum, which is within a few 
cm of SLD 1929. 

Geoid height from AMS A-G geoid contour map 1967 • 


ACCURACY ASSESSMENT 

T o Local Control T o Datu m Origin 

Horizontal less th a n 1 meters 5 

Vertical less than 1 meters 1 


meters 

meters 


hatf September 1971 


REFERENCES 

Naval Oceanographic Office survey sta. 
card No. 306295* 


7077 


Station No 1 Q7§ 


WALMOT 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


ocatjon Wallops Island, Virginia 


Equipment PTH-100 camera 


Agency . 


NASA-Goddard Space Flight Center 


Point referred to intersection of axes of rotation 


Latitude. 


GEODETIC COORDINATES 

37° 51' 46'.'779 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) 28 U 29 26.9^0 


Longitude (E). 


MAD 1927 


Based on. 


Elevation 
above mean 
sea level - 


7.558 


_o n 

height — meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


A WALMOT 


AZIMUTH DATA 


A BRIDGE 


DISTANCE 

meters 

2042.731 
h- 


AZIMUTH 
FROM NORTH 


306° 25' 00V88 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Station WALMOT NO 7078 is a brass tablet in the 
center of the concrete pier of the camera base. 

The center is marked by a punch hole at the center 
of an etched cross. It is 0.631 m below the 
intersection of the camera axes. 

The station was surveyed by Field Facilities 
Branch, GSFC, March 1968, with first-order accuracy, 
using a Wild T-3 theodolite and an AGA Model 6 j 

Geodimeter. Control was extended from USC&GS / 

stations EASY and TESTCELL, with A ASSATEAGUE / 

LIGHTHOUSE as an azimuth check. / 

Elevation is third-order in reference to / 

USC&GS first-order benchmarks G 421 1963, arbuckle^__ — -r' 

A 299 1949, and K 421 1963. ^WALMO/ x 

Geoid height from AMS A-G geoid contour 
map 1967. BRIDGE 


TESTCELL 

A So . 




AEASY 


nWALM0 1 


BRIDGE** 


AOBOE 


July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0.3 rr 

Vertical _ 0 • 3 m 


meters 

meters 


To Datum Origin 

; 5 meters 

less than 1 meters 


REFERENCES 

Geodetic survey report. Field Facilities 
Branch, GSFC April 1968. 


7078 


Station No. 7079 


GEODETIC DATA SHEET 


Code Name _ 1CARVN 


GEODETIC SATELLITE OBSERVATION STATION 


^Location . 


Agency . 


Carnarvon, Australia 

NASA-Goddard Space Flight Center 


Equipment PTH-100 camera 


Point referred to. 


center of horizontal camera axis 


Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level . 


GEODETIC COORDINATES 


-24° 54' 26V914 

_113 43 11.592 

Australian Geodetic 


Latitude . 


ASTRONOMIC COORDINATES 

- 24° 54' 25V55 

113 43 12.38 


+ 6.2 


Longitude (E) . 


Based nn first-order obs 1964 by Pep. Lands 
& Surveys ,W. A. , at A GC 18A Brown 
Range , 80 om camera 

„ above 


meters 


ellipsoid -iL 


ASTR0N0MIC 
OR GEODETIC 

Astronomic 

Laplace 

Geodetic 


A GC18-A 
A GC18-A 
A GC18-A 


AZIMUTH DATA 


A GC17 
A GC17 
A GC17 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 

176° 39* 27 '.'99 
176 39 28.32 

176 39 28.57 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Also known as Geos B Camera site. 

Local surveys were made by the Dep. of the Interior, Perth, W.A., in 1962-1969. 

The connection between the antenna and the Nat. Geodetic Survey at Brown Range GC 18A 

was by a closed Tell urometer traverse. The station is marked by a brass plaque or 

metal bolt set in concrete. 

The elevation is based on MSL Carnarvon. The standard error to MSL is unknown 

but is estimated to be about 0.5 meters. 


Geoid height from Mather et al , IUGG Moscow 1971. 


nflTf September 1971 


ACCURACY ASSESSMENT 
To Local Control 


Horizontal 
Vertical _ 


meters 

meters 


REFERENCES 

To Datum Origin Geodetic Information for Space Tracking 

6 mpters Stations in Australia, Div. of Nat. Mapping. 

1 .17 June 1970. 

! meters 







International Stations 


8000 


Station No. . 
Code Name. 

location 

Agency 


8002 


BOCHUM 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Bochum, West Germany 


Equipment 


Observatory of Bochum 


Other COSPAR 0701 
Codes 


Mod-Air Survey camera 


Point referred to azimuth axis 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 51° 25* 40V065 Latitude 51° 25' 44V48 

Longitude (E) 07 11 37 . 495 Longitude (E) 07 11 27 . 1 5 

Datum European Based on_J!! 


Elevation 





Height 



above mean 
sea level 

156.2 

— meters 

Geoid n 0 
height u ’^ 

_ meters 

above 

ellipsoid 

156 

meters 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 
Astronomic 


FROM 

A MON. II. 0. 


A MON. II. 0 


AZIMUTH DATA 

TO 

KREUZ LINDEN- 
KIRCHb 


DISTANCE 

meters 


, 2053.5 

| " 2053.5 


AZIMUTH 
FROM NORTH 


274° 

274 


18' 


18 


31 '.'7 

■ 2275 - 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Coordinates were determined from the 
surrounding grids I to III.O with angle 
measurements using a Zeiss 2 theodolite 
and electronic distance measurements us- 
ing Tell urometer MRA-3. The elevation 
was derived by levels from a nearby 
benchmark. 

*Astro-observation by Prof. Dr.-Ing. 

G. Eichhorn, Director of the Geodetic 
Institute of the Technical University 
of Darmstadt. 

Geoid height from G. Bomford's geoid 
chart of Europe, N. Africa and S.W. Asia, 
February, 1971. 


n.o. 

BISMARK 

TOWER 

BOCHUM 


RADIO 

OBSERVATORY 
BOCHUM - 
SUNDERN 

f.n.o. 



BOCHUM- 

LINDEN 

CHURCH 

(steeple) 


HOLTHAUESEN 


;l.O. VELBERT, Hochhaus 

DATE August 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 2 meters 

Vertical ] meters ] meters 


REFERENCES 

Ltrs Director Kaminski, Observatory of 
Bochum to NASA, 12 August 1966, 22 April 
1969. 


8002 





Station No. _ 

8003 

GEODETIC DATA SHEET 

Other WEST 

06007 

Code Name. 

BERLIN 

GEODETIC SATELLITE OBSERVATION STATION 

Codes 


Location 

Berlin, Germany 

Equipment 

IGN camera 



Agency Technische Universitat Berlin 


Point referred to intersection of instrumental axes 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 52° 30* U5.'02 Latitude 52° 30' ^8" 

Longitude (E) 13 19 U2.22 Longitude (E) — 12 15 — 36 

Datum European . Rased on obs. at station 


Elevation 





Height 



above mean 

65.8 


Geoid 


above 

66 


sea level — 

— meters 

height w . 2 

_ meters 

ellipsoid — 

meters 




AZIMUTH DATA 


ASTRONOMIC 



DISTANCE 

OR GEODETIC 

FROM 

TO 

meters 

Astronomic 1 

intersection axesi 

RADIO TOWER 

, approx. 3200 


AZIMUTH 
FROM NORTH 

257° IT' 30" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Pillar east was fixed in a second-order 
trilateration "by distance measurement using 
an electro-tape instrument. Distance be- 
tween pillar east and pillar meridian sta- 
tion is 5* 55m. Astronomical observations 
of latitude, longitude and azimuth were made 
on pillar meridian station by Horrebow-Tal- 
cott, meridian transits, and azimuth by 
Polaris . 

The station was still under construction 
30 January 1969 • 

Geoid height from G. Bomford's geoid chart 
of Europe, N. Africa and S.W. Asia, February, 
1971. 



IGN camera 
(PILLAR 
MERIDIAN , 
STATION 


N 

+ 


PILLAR 

EAST 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal ... iL.2 meters meters 

Vertical 0^3 meters 0»5 meters 


August 1971 


REFERENCES 

Geodetic Data sheet, Technische Uni- 
versitat Berlin, July 1966. 

Letter Director Deutsches Geodatisches 
Forschungsinstitut 30 January 1969- 


8003 





Station No. 80 04 

Code Name BRNSCH 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Location Wesendorf . West Germany 


Equipment BC-U camera 


Agency Deutsche For s chungs an st alt fur Luft- und Raumfahrt 
(German Research Institute for Air and Space Travel) 


Point referred to. 


intersection of horizontal and vertical axes 


Latitude. 


GEODETIC COORDINATES 


52 3V 57765 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


10 SO 22.68 


Longitude (E) . 


European 


Based on. 


Elevation 
above mean 
sea level 


height — — meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed by the Surveying Institute of the Braunschweig Technical College. 
The tie to the Principal German Triangulation Net was by Tellurometer distance 
measurement . 

Elevation was by vertical angles to mean sea level BM's (Normal Null). 

Geoid height from G. Bomford's geoid chart of Europe, N. Africa and 
S.W. Asia, February 1971. 


August 1971 


ACCURACY ASSESSMENT 

T o Local Control T o Datu m Origin 

Horizontal less than 1 meters !L 

Vertical . less th _ an 1 meters 1 


meters 

meters 


REFERENCES 

Geodetic Data Sheet from German Re- 
search Institute June 1966; ltr. to NASA 
from GRI 27 November 1968. 






Station No.. 8006 


GEODETIC-DATA SHEET- 

GEODETIC SATELLITE OBSERVATION STATION 


Location Bamberg, West Germany 


Equipment K-40 camera 


iis-Sternvarte Bamberg 


Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


^9 53' 0 6" 


Latitude. 


Longitude (E) . 


10 53 2k 


Longitude (E) . 


not specified 


Based on. 


Elevation 
above mean 

sea level 2oo_ 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


01 STANCE 
meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE APPROXIMATE; SURVEY DETAILS ARE LACKING. 


Insufficient data for accuracy assessment . 


PATF J u ly -197 0 


ACCURACY ASSESSMENT 


REFERENCES 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


8006 




Station No. _ 8008 


Code Name _ UPPALA 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other WEST 11001 

Codes COSPAR 8008 


Location Uppsala, Sweden 


Agency . 


. Equipment 


Schmidt-Vaisala camera 


Institute of Geodesy, University of Uppsala 


Point referred to center of horizontal axes of camera 


Latitude. 


GEODETIC COORDINATES 

59° 51' 55V68 


Latitude . 


ASTRONOMIC COORDINATES 

39° 51* 55 ”. 5 


Longitude (E) . 


Elevation 
above mean 
sea level _ 


17 35 29.20 


European 


Longitude (E) II 35 39 • 3 

Based nn first-order obs. at Uppsala Astro- 
nomical Observatory 


Geoid , 

height ~ 4<2 meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The Swedish Geographic Survey Office tied the station 
in 1966 by a third-order survey to the Uppsala Cathedral , 
a first-order trig station in the 1950 European adjustment 
(AMS), 2.5 km east of the satellite station. 

Astronomic coordinates were computed by the Geodetic 
Institute of Uppsala. 

Geoid height from G. Bomford's geoid chart of Europe, 

N. Africa and S.W. Asia, February, 1971. 


Survey data retained by Geodetic Institute, Hhllby -Uppsala. 


August 1971 


ACCURACY ASSESSMENT 


To Local Control 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

I meters 

0 • 5 mptflrs 


REFERENCES 

Geodetic Data Sheets from Institute 
of Geodesy, Uppsala 5 December 1966, 

23 January 19^9 • 


8008 





Station No. 8009 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other COSPAR Ul2j 
Codes 


Location Wippolder, Delft, Netherlands 


Equipment Bouwers-Maksutov camera 


Agency . 


->detic Institute of the Technological University, Delft 


Point referred to. 


intersection of axes of equatorial mount 


GEODETIC COORDINATES 


Latitude . 


>2° 00' 09V2U 


Latitude. 


ASTRONOMIC COORDINATES 


52 00' 09V0 ±. 0”5 


Longitude (E). 


Qlt 22 21.23 


European 


Longitude (E) ~ 22 18 . 9 — ± 0»5 

Based m v second-order obs. 800 m from camera . 


Elevation 

above mean . 
sea level 24 .7 


meters 


ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Local survey by Geodetic Insitute of the Technological University, Delft, 
February 1962 . 

Horizontal position in national datum ("systeem Rijksdriehoeksmeting" ) obtained 
by resection on SCHIPLUIDEN 3, DELFT 15, 

DELFT 2, DELFT 16, PIJNACKER It, and ROT- 4 D2 N 

TERDAM 111. This resection was carried \ 4 

out with a Wild T-2. Elevation was by ' V, 

vertical angle with a Wild T-2 from the a D | 5 A0I6 

station to a point on the gallery of the \ J P4 a 

tower of the Geodetic Institute, Delft, ^^4? \ S 

a distance of about 800 m. \ 

Maximum correction to instantaneous .S3 2.7km ^^Mcamero 

center of the camera is 0.5 m. “ \ 

Geoid height from G. Bomford's geoid \ 

chart of Europe, N. Africa and S.W. Asia, W 

February, 19T1- \f 


August 19T1 



ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal 1 meters 3 meters 

Vertical less than 1 meters 1 meters 


REFERENCES 

Ltr. L. Aardoom, GI of TU, Delft, 
to Geonautics, 26 Sept. 1966. . 








Station No. 8010 


Code Name ZIMWLD 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Zimmerwald, Switzerland 


Equipment 


Schmidt H camera 


Agency . 


University of Berne 


Point referred to intersection of axes of camera 


Latitude. 


Longitude (E). 


GEODETIC COORDINATES 

46° 52* UoV3Q 

07 27 58.07 


European 


Latitude. 


ASTRONOMIC COORDINATES 

5 = 1"5 


Longitude (E) . 


Based on. 


= - o.U 


Elevation 
above mean 
sea level - 


903.44 


meters 


Height 

above onn 

ellipsoid 22°. 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by the Swiss topographical 
service, Berne. 

The position was determined by intersection 
and resection on third and fourth order points 
of the Swiss geodetic network. 

The vertical datum is Pierre du Niton. 

Geoid height from G. Bomford's geoid chart of 
Europe, N. Africa and S.W. Asia, February, 1971. 


August 1971 


ACCURACY ASSESSMENT 

To Local Control T o Datum Origin 

Horizontal less than 1 meters 1 

Vertical less than 1 meters ! 


meters 


REFERENCES 

Geodetic Data Sheet from Astronomical 
Institute of University of Berne, Septem- 
ber 1966. 


8010 




Code Name MALVRN 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other COSPAR 2303b 
Codes 


Location Malvern , England 


Equipment Schmidt A camera 


Agency . 


it . Malvern 


Point referred to_ 


:a site base: brass center mark 


Latitude. 


GEODETIC COORDINATES 

52° 08' 39713 


Latitude . 


ASTRONOMIC COORDINATES 

32° 08* 30" 


Longitude (E). 


58 01 


Longitude (E) 353 — Q1 5]t_ 


European 


Based on. 


Elevation 
above mean 
sea level - 


113.2 


Geoid . g. 
height.. - A.o meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by Ordnance Survey Department, Ministry of Land and. National Resources, 
Chessington, April 1957* The Station HANDGATE FARM was fixed to secondary tri- 
angulation standards from a scheme of two primary, six secondary and four auxil- 
iary triangulation stations. Observations were taken with a 5" CT&S Geodetic 
Travistock theodolite and all observations were taken on eight double faced 
zeros. The Schmidt camera brass bolt (A SHERIFF'S LENCH) was fixed by a bearing 
and distance (15.252 meters) from A HANDGATE FARM (March 1962). This gave co- 
ordinates on the National System. These were transferred to European Datum 
using Bomford's conversion curves. The altitude of the camera bolt was obtained 
by spirit leveling to second-order standards between secondary benchmarks of the 
national leveling network of Great Britain. 

Geoid height from G. Bomford's geoid chart of Europe, N. Africa and S.W. Asia_,^ 
February, 1971. 

The source of the astronomic position is not given. 


August 1971 


ACCURACY ASSESSMENT 

T o Local Control T o Datum Origin 

Horizontal less than 1 meters 3 

Vertical . less than 1 meters 1 


REFERENCES 

Report Royal Radar Establishment, 
September 1966. 


meters 




Station No. 80^3 
Code Name ROYOBS 


GEODETIC DATA SHEET Other RRE EARLYP0 I NT 

GEODETIC SATELLITE OBSERVATION STATION C ° d6S CQ - SPAR - 


^ Location Edinburgh, Scotland 

Agency Royal Radar Establishment 


Equipment Schmidt C camera 


t- 


Point referred tn intersection of vertical axis vith horizontal- plane through center of 
camera aperture 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 55° 44' 04Vjf7 Latitude 

Longitude (E) 2^6 46 21.01 Longitude (E) 

Datum European Based on: 


Elevation 




Height 



above mean 
sea level — 

280.0 

— meters 

Geoid , /» p 
height 0,0 meters 

above 

ellipsoid — 

287 

meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 



DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed by British Ordnance Survey in June 1966. 

The general name for this site is Earlyburn Out station. 

The position of the instantaneous center (aperture) varies as the camera is 
turned to directions. The average height of the point of reference is 1.53 meters 
above the baseplate on top of the concrete camera pier. The original survey lo- 
cated an etched cross on top of a bolt head which is now the center of the base- 
plate. 

See Geodetic Data Sheet No. 8031 which has the same coordinates, but utilized 
a Schmidt A camera. 

Geoid height from G. Bomford's geoid chart of Europe, N. Africa and S.W. Asia, 
February, 1971. 


August 1971 
DATE — 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal Q-J= meters £ meters 

Vertical fiJi meters less than l meters 


REFERENCES 

Coordinates for Instruments at Early- 
burn Outstation, Report 59 , Satellite 
Tracking Section, Royal Obs. Edinburgh, 
October 28, 1966. 


8013 




Station No. 


Code Name ATHENS 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


^ I oration Athens, Greece 


Equipment 


Geodetic 36 camera 


Agency National Technical University of Athens 


Point referred to. 


: ified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Latitude . 


Longitude (E) . 


23 43 58.06 


Longitude (E) . 


European 


Based on. 


Elevation 
above mean 
sea level 


Geoid o 

height ~ 2 meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE NOT VERIFIED; SURVEY DETAILS ARE LACKING. 


The K-3T camera functioned occasionally at this location 
but the principal camera was the Geodetic 36. This location 
is no longer used. 

Geoid height from G. Bomford's geoid chart of Europe, 

N. Africa and S.W. Asia, February, 1971 • 


Insufficient data for accuracy assessment. 


DATE August 1971 


ACCURACY ASSESSMENT 
To Local Control 


REFERENCES 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


8014 




Station No 801f 


Code Name HAUTEP 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location . 


rence. France 


Equipment Schmidt D camera 


Agency Observatoire de Meudon 


Point referred to. 


intersection of the telescope axes 


Latitude. 


GEODETIC COORDINATES 

43° 56' OlVlU 


ASTRONOMIC COORDINATES 


Latitude . 


Longitude (E). 


05U2U9.28 


Longitude (E) . 


European 


Based on. 


Elevation 
above mean 

sea level °4 j 


Geoid o o 
height meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Local survey and computations vere by the Institut Geographique National. 

The surveyed point is the intersection of the top of the cupola with the vertical 
through the intersection of the telescope axes, 3 meters (±1 meter) above the 
intersection of the axes. 

Geoid height from G. Bomford's geoid chart of Europe, N. Africa and S.W.Asia, 
February, 1971* 


August 1971 


ACCURACY ASSESSMENT 
To Local Control 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

4 

4 


meters 

meters 


REFERENCES 

Geodetic Data Sheet, Observatory of 
Meudon, July 1967. 







Station No 8016' 

Code Name STRASB 

p Inratinn Strasbourg, France 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


other COSPAR 3104 
Codes 


Agency . 


University of Strasbourc 


Equipment Zeiss FK camera 


Point referred tn n °t specified 

GEODETIC COORDINATES 

Latitude 48° 35' 01 '.'03 

Longitude (E) 07 46 06.45 

Datum Astro (Strasbourg Ot 

Elevation 

above mean -ieo 

sea level — meters 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E) . 
Based on 

— meters 


Height 

above 

ellipsoid. 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE NOT VERIFIED; SURVEY DETAILS ARE LACKING. 


AZIMUTH 
FROM NORTH 


Insufficient data for accuracy assessment. 


ACCURACY ASSESSMENT 

To Local Control T o Datum Origin 

Horizontal meters meters 

Vertical meters meters 


nflTF September 1971 








Station No. _801I _ GEODETIC DATA SHEET 

Code Name ATGREC GEODETIC SATELLITE OBSERVATION STATION 

^ Location Athens , Greece Equipment _ 

Agency National Technical University of Athens 


Code Name ATGREC 


Equipment Geodetic 36 camera 


Point referred to. 


not specified 


GEODETIC COORDINATES 

Latitude 37° 58* 25" 

Longitude (E) 23 ^7 ^5 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


European 


Based on . 


Elevation 
above mean 
sea level - 


Geoid 

height — Q meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE NOT VERIFIED; SURVEY DETAILS ARE LACKING. 


The K-37 functions occasionally at this station hut the principal camera in 
use is the Geodetic 36. 


Geoid height from Fischer A-G geoid contour map of the European Datum, Lucerne 
1967. 


Insufficient data for accuracy assessment. 


ITATF July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

General Station Data Sheet, Nat. Tech. 
Univ. Athens, 6 Dec. 66. 


8017 




Station No. 

8019 

GEODETIC DATA SHEET 

OETIC SATELLITE OBSERVATION STATION 

Other 

Codes 

Code Name 

NICEFR geoi 

^Location 

Nice, France 

Fquipment 

Antares camera 

r 

Agency 

Observatory of Meudon 




Point referred to intersection of axes of rotation 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 43° 43' 36V496 Latitude 43 ° 43 ' 

Longitude (E) 07 18 03.309 longitude (F) 07 18 02.31 

Datum European R a <ed nn astrolabe obs. 1967 by P. Muller 

and R. Fataully 110 m from camera 

Elevation Height 

above mean - 7 _ . - Geoid _ above _ 

sea level i[J_. >\c. meters . height ~ ° meters ellipsoid Jo” meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 


4 

DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The optical center of the camera falls in a 
70-cm radius hemisphere above the point referred to. 

A local geodetic tie was made in July 1968 by the 
IGN to the first-order station MONT-GROS-Obs. de Nice. 

Elevation is from a benchmark in the front of the 
Observatory which is part of the precise French level 
net based on the tide gauge at Marseille. 

Geoid height from G. Bomford's geoid chart of Europe, 
No. Africa, and S.W. Asia, February, 1971. 


DATE AU9USt 1971 

1 ACCURACY ASSESSMENT 

REFERENCES 

1 To Local Control To Datum Origin 

Ltr. P. Muller, Obs. de Meudon, to 

Horizontal 1 es S than 1 pikers 4 meters 

NASA 12 December 1968. 

Vertical . lGSS than 1 meters _ 1 _ meters 



8019 


Station No. 


8021 


Code Name_!!ll^l=^_ 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


I Location St. Michel, France 

Agency Centre National d 1 Etudes Spatiales 


Equipment . 


Point referred to not specified 


Latitude 

GEODETIC COORDINATES 

43° 56' 01 VI 4 


1 atiturie 

ASTRONOMIC COORDINATES 


Longitude (E) . 

05 42 49.28 


Longitude (E) 



Datum _ 

not specified 


Based on 



Elevation 
above mean 
sea level 

meters 

Geoid 
height — 

meters 

Height 

above 

ellipsoid 

meters 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

COORDINATES ARE UNVERIFIED;. SURVEY DETAILS ARE NOT AVAILABLE. 


Insufficient data for accuracy assessment. 


AZIMUTH 
FROM NORTH 


ITATF Jul y 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters meters 

Vertical meters meters 


REFERENCES 


8021 







GEODETIC DATA SHEET 


COSPAR 3101 


Code Name MUDONI 
Ration Meudon, France 


GEODETIC SATELLITE OBSERVATION STATION 


Agency . 


Observatory of Meudon 


Equipment . 


Refractor A camera 


Point referred to intersection of axes 


Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level . 


GEODETIC COORDINATES 

48° 48' 25V 354 


02 13 51.339 


European 


165.46 


ASTRONOMIC 
OR GEODETIC 


Latitude . 


ASTRONOMIC COORDINATES 

48° 48 * 22V 3 


Longitude (E) . 


02 13 49.3 


Racprinn ground tie to top of Great Dome 
of Meudon (± 1 ml 


meters 


AZIMUTH DATA 


Height 

above 

ellipsoid 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The optical center of the objective moves in a 
60 cm radius hemisphere above the point of reference. 

The local tie was made by IGN in February 1966 by 
tri angulation, intersection and resection. 

Elevation is based on vertical angles to a bench- 
mark in the front of the Great Dome, which is part of 
the precise level net of France (zero at the Marseille 
tide guage). 

Geoid height from G. Bomford's geoid chart of Europe, 
N. Africa and S.W. Asia, February, 1971. 


ACCURACY ASSESSMENT 


To Local Control 


Horizontal 
Vertical _ 


To Datum Origin 

meters 3 meters 

meters 1 meters 


DATE August 1971 


REFERENCES 

Ltr. P. Muller, Observatory of Meudon, 
to NASA 12 December 1968. 


8031 


Station No. 


Code Name EDINBH 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other RRE EARLYPOINT 
Codes COSPAR 253^ 


j^ocation Edinburgh , Scotland 

Agency Royal Radar Establishment. 


Equipment Schmidt A camera 


Point referred tn intersection of vertical axis with horizontal plane through center of 
camera aperture 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 55° ilkl 0^»'^7 Latitude 

Longitude (E) 356 U6 21.01 Longitude (E) 

Datum European Based on; 


Elevation 
above mean 
sea level 


280.0 


-meters 


Geoid , q 
height — D '° , meters 


Height 

above 

ellipsoid 


287 


meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 



DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed by British Ordnance Survey in June 1966. 

The general name for this site is Earlyburn Outstation. 

The position of the instantaneous center (aperture) varies as the camera is 
turned to different directions. The average height of the point of reference 
is 1.53 meters above the baseplate on top of the concrete camera pier. The orig- 
inal survey located an etched cross, on top of a bolt head which is now the cen- 
ter of the baseplate. 

See Geodetic Data Sheet Wo. 8013, which has the same coordinates but utilized 
a Schmidt C camera. 

Geoid height from G. Bomford's geoid chart of Europe, N. Africa and S.W.Asia, 
February, 1971. 


natF August 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal 0*1 meters 2 meters 

Vertical 0^ meters less than l me ters 


REFERENCES 

Coordinates for Instruments at Early- 
burn Outstation, Report 59, Satellite 
Tracking Station, Royal Obs . Edinburgh. 


8031 




8032 


Station No. . 


Code Name MUNICH 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Location 
Agency . 


Hohenpeissenberg, West Germany Equipment BC-4 camera 

Deutsches Geodatisches Forschimgsinstitut (German Geodetic Research Institute) 


Point referred to intersection of rotation axes 


GEODETIC COORDINATES 

Latitude 47° 48' 08V28 

Longitude (E) 11 01 26.23 

Datum European 

Elevation 

above mean . Geoid 

sea level ; meters height — 


ASTRONOMIC COORDINATES 

Latitude 47° 48' 10'. '70 ± 0'.'2 

Longitude (E) D Q] 26.57 1 0.2 

Based nn lat. by DGF-Munchen, 1968; long. 
from first-order point TP 8132 

Height 

n ■? above Q/n 

u * J meters ellipsoid r-t! meters 




AZIMUTH DATA 



ASTRONOMIC 
OR GEODETIC 

FROM 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 

Geodetic 

. mon. under camera , 

. WALLFAHRTSKIRCHE . 

750 

265° 26 1 12 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The observation position varies ± 0.3 m in elevation, 
with direction. 

A fixed geodetic monument is 0.57 m directly below 
the axes' intersection of rotation. 

The local survey, horizontal and vertical, was made 
by the DGF-Munchen in 1968. Triangulation was from 
first-order station TP 8132, on the top of the 
Hohenpeissenberg, 800 m distant. Leveling was from 
a BM at the Wallfahrtskirche, on the Berlin 1912 datum 
(Normal Nul 1 , MSL) . 

Geoid height from G. Bomford's geoid chart of Europe, 

N. Africa and S.W. Asia, February, 1971. 


DATE. 


August 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal jess , than _ 1 meters Z meters 

Vertical P • 1 meters 1 meters 


REFERENCES 

Letter from Director DGF to NASA 
30 January 1969 


8032 



8033 


Station No. 


Code Name FRANKF 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Location Frankfurt, West Germany Equipment BC-4 camera 

Agency Deutsches Geodatisches Forschunqsinstitut (German Geodetic Research Tn^titntp) 


Point referred m intersection of rotation axes 


Latitude 

GEODETIC COORDINATES 

50° 13' 1 4 26 


ASTRONOMIC COORDINATES 

Latitude 50° 13' 10'.'4 ± 0'.'6 

Longitude (E)_ 

08 43 51.97 


Longitude (E) 08 43 50.4 i 0.6 

Datum 

European 


Raserinn simultaneous lat & long obs with 

Elevation 
above mean 

175.05 meters 

Geoid , 

Ni 2 astrolabe, IfAG Frankfurt 1967. 
Height 

, above , 1( . 

1 meters ellipsoid l/b meters 

sea level — 

height — 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


(This camera was at station No. 8005 before launch 
of GEOS II. Results at that location were unsatisfactory.) 

The position is marked by a geodetic monument 0.73 m 
directly below the axes' intersection. The point of 
observation may change ± 0.3 m horizontally and + 0.3 
vertically in pointing. 

The local survey was made by the Institut fur 
Angewandte GeodSsie Frankfurt. Triangulation was to 
second-order point TP (R) 1/5718 Klopenheim, 100 m 
away. Leveling was from the same station (System 
Berlin 1912 = Normal Null, MSL). 

Geoid height from G. Bomford's geoid chart of Europe, 

N. Africa and S.W. Asia, February, 1971. 


DATE. 


August 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal J e SS _ than 1 meters 


Vertical 


0.2 


meters 


To Datum Origin 

2 

1 


meters 

meters 


REFERENCES 

Ltr. Di rector German Geodetic Research 
Institute to NASA 30 January 1969. 


8033 






Station No. _8034 GEODETIC DATA SHEET Other 

Code Name _YPBURG_ geodetic satellite observation station Codes 

Location Ypenburg (Delft), Netherlands Equipment Bouwers -Maksutov Camera 

/\ gency Geodetic Institute of the Technological University Delft 


Point referred tn intersection of axes of equatorial mount 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

52° 02' 43'.' 85 

Latitude 

52° 02' 43'.' 55 + 0'.'33 


Longitude (E) _ 

04 21 40.95 

Longitude (F) 

04 21 37.50+0.38 


Datum 

European 

Based on ZeiSS 

Ni-2 astrolabe obs. 

by Geod. 



Inst. 

Delft, at site 


Elevation 
above mean 
sea level 

® meters 

Geoid n y 
height _J,/ meters 

Height 

above 2 

ellipsoid 

meters 


ASTRONOMIC 
OR GEODETIC 

Astronomic 


FROM 

A 8034 


AZIMUTH DATA 


A N00TD0RP 4 j 


DISTANCE 

meters 


A2IMUTH 
FROM NORTH 

74° 25' 54'J 5 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The local survey was by the Geodetic Institute, 
Delft, in April 1970. The horizontal position 
was obtained by resection with a Wild T2 on four 
stations in the National Datum (Ri jksdriehoeks- 
meting) . 

The reference point is 7.24 m. above ground 
level, the elevation of which was taken from a 
topographic map. 


WOORBURG 


i B-M camera 


:rijswijk 

2 


^DELFT 

2 


Geoid height from G. Bomford's geoid chart 
of Europe, N. Africa and S.W. Asia, February, 1971. 


DATE August 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 1 n 

Vertical 


meters 

meters 


To Datum Origin 

3 


meters 

meters 


REFERENCES 

Geodetic Data Sheet, Geodetic Inst, of the 
Tech. Univ. Delft, 18 August 1971. 






Station No. 


Code Name BRAUNS 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


£ L oration Braunschweig. West Germans 


Equipment Doppler 


Agency Deutsche Forschungsanstalt fur Luft- u. Raumfahrt (German Research Institute 
for Air and Space Travel) 


Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


>2 19' 01736 


Latitude. 


Longitude (E). 


U7.92 


Longitude (E) . 


not specified 


Based on. 


Elevation 

above mean oo 

sea level 9T : 8 1 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE FOURTH-ORDER AND PRELIMINARY: SURVEY DETAILS ARE NOT AVAILABLE. 


Insufficient data for accuracy assessment, 


DATE July 1970 


ACCURACY ASSESSMENT 


REFERENCES 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


Ltr . , Dr. D. Weber to NGSP 27 Nov. 1968. 


meters 

meters 


meters 


8100 




SAO Optical Network 9000 



Station No 9001 


Code Name 10RGAN 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Organ Pass. New Mexico 

Agency Smithsonian Astro-physical Observatory 


Equipment Baker-Nunn ct 


Point referred to. 


section of* nsmera mechanii 


Latitude. 


GEODETIC COORDINATES 

32° 25' 24V 56 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


26 51. n 


Longitude (E) . 


NAD 1921 


Based on. 


Elevation 
above mean 
sea level 


Geoid 

height meters 


Height 

above 

ellipsoid la! 


ASTRONOMIC 
OR GEODETIC 


intersection axes 


AZIMUTH DATA 


A METEOR 
A PASS 


DISTANCE 

meters 

8.78 

302.12 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by WSMR , May 1957 , and SAO Sept . 1963 . 

The camera station is sometimes known as LAS CRUCES. 

Position of camera was fixed by azimuth and distance from survey station METEOR. 
A METEOR, second-order WSMR, 

was established by triangu- GEORGE N 

lation from three first-or- ^ 

der stations, C&GS 1952. y' 

The intersection of the y/ ^>>^GRAND 

camera axes is about one y/ 

half meter above station 

METEOR . y/ ^ 

Geoid height from AMS jr 

A-G geoid contour map 1967 . y/ . — 

This Baker-Nunn camera METEOR/^ s 

has been moved to Mt . Hopkins , 

Arizona. BNcam£^\ / 


DATE July 1970 


ACCURACY ASSESSMENT 
To Local Control 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

4 


REFERENCES 

SAO geodetic data sheet to Geonautics, 
Jan 1967. 


meters 


9001 




Station No 9002 


Code Name 10LFAN 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 
Codes 


Location Olifantsfontein. Republic of South Africa Equipment Baker-Nunn camera 
Agency Smithsonian Astrophysical Observatory 


Point referred to. 


center of camera shelter 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Latitude. 


Longitude (E). 


28 14 5R.91 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


1544..1 meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by Trigonometrical Survey, R. S. A. 1959- 

The position of the center of the camera building was determined by angle and 
distance (54.140 feet) from station SATELLITE (a 1-1/4 inch pipe in concrete). 

The position of. A SATELLITE (with that of station BULT) was fixed by triangulation 
to four stations of the basic network in the area (PRE 22, KIP, STERKFONTEIN , and 
KAALFONTEIN, the first a tertiary trig, 
station, the others secondary). All 

angles were read four times from both J N 

ends of the lines with a one-second |j 4 

theodolite. $ 


Elevation was by leveling 
by SAO from A PRE 22, which is 
connected by trig, leveling 
to a precise line about six 
miles away. 

The camera was replaced at this position 
by a laser (Sta. 9902), and moved to 
Station 9022. 


B-N camera 


0 7jnU©t- 


SATELLITE 


y ^ 

RESULT 


September 1971 


ACCURACY ASSESSMENT 


Horizontal 
Vertical _ 


To Local Control 

I 1 


To Datum Origin 


meters 

meters 


meters 

meters 


REFERENCES 

Ltr. Trig. Survey, R.S.A. to Geonautics. 

7 / 29/66 . 







Station No. j GEODETIC DATA SHEET 

Code Name GEODETIC SATELLITE OBSERVATION STATION 

ocation Woomera, Australia Equjpment _ 

Agency Smithsonian Astrophysical Observatory 


SAO 9003 


Baker-Nunn camera 


Point referred to intersection of camera axes 


GEODETIC COORDINATES 


Latitude 

-31° 

06' 

Longitude (E) 

136 

46 

Datum 

Australia 

Elevation 

above mean 
sea level 

162.5 



Latitude 

Longitude (E) 


ASTRONOMIC COORDINATES 

g = + 2 '.'29 

n = - 0.64 


B aS ed nn first-order obs 1957 Div. of Nat. 

Mapping at A IGY 260 m SW of camera 


Geoid 1 a 

height — 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 

Astronomi c 
Laplace 
Geodeti c 


FROM 

A IGY 
A IGY 
A IGY 


AZIMUTH DATA 

TO 

A PEARSONS 
A PEARSONS 
A PEARSONS 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 

96° 06' 31 '.'50 
96 06 31.11 
96 06 30.26 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


This is the old position of the camera, which was 
moved in 1966. See Station No. 9023. 

Local survey was by the Survey Section, Dep of 
Interior, Woomera, in 1959. The connection to the 
Datum was at a PEARSONS by a closed Tell urometer 
traverse to a IGY and then two spur lines to the 
camera site. 

The error with respect to sea level datum at 
Port Augusta is unknown, but is estimated to be 
about 0.5 m. 

Geoid height from Mather et al , IUGG Moscow 
1971. 



B-N camera 


5>G 100 


PEARSONS 


August 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal < 1 rr 

Vertical _ < ^ 


meters 

meters 


To Datum Origin 
1 


meters 

meters 


REFERENCES 

Geodetic Information for Space Tracking 
Stations in Australia, Division of National 
Mapping, August 1959. 


9003 



Station No 9004 


GEODETIC DATA SHEET Other 

Pnrlpc 1 

OnriPlW 1SPAIN GEODETIC SATELLITE OBSERVATION STATION 

Location San Fernando, Spain Equipment Baker-Nunn camera 

Agency Smithsonian Astrophvsical Observatory 


Point referred to 

center of camera 

at height 

of eyepiece 



Latitude 

GEODETIC COORDINATES 

36° 27' 51 '.'37 


ASTRONOMIC COORDINATES 

Latitude 5 = - 1 7 V 5 

Longitude (E)_ 

353 47 42.09 


Longitude (E) _ 

n = 

- 2.8 

Datum 

European 


Raspri nn ObS 

. at 

San Fernando Observatory 1958 

Elevation 
above mean 
sea level 

25.90 meters 

Geoid 
height _ 

■*35 meters 


Height 

above 

ellipsoid ~ 9 meters 


AZIMUTH DATA 


ASTRONOMIC 



DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 

Geodetic 

camera 

New Dome 

267.881 

19° 53 1 20" 

1 




DESCRIPTION OF SURVEYS AND GENERAL NOTES 

This station was resurveyed by AMS Field Surveys Division in August 1968. An 
error of 15 meters in the position of A PILAR NUEVA RED (1935) on which earlier 
surveys were based invalidates the previously accepted position (d 36° 27' 51 V24 , 
X 353° 47' 41'.'47). The position given is preliminary. 

The base of the camera is 1.24 m below the eyepiece. Elevations are referred 
to MSL Alicante. 

Geoid height from G. Bomford's geoid chart of Europe, N. Africa and S.W. Asia, 
February, 1971. 


om August 1971 


ACCURACY ASSESSMENT 


REFERENCES 

To Local Control 

To Datum Origin 

Preliminary report USAT0P0C0M 8 May 

Horizontal 1 meters 

6 meters 

1969. 

Vertical less than 1 meters 

1 meters 



9004 






GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SA0 
Codes 


Equipment 


strophvsical Observatory 


Point referred to. 


camera center 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


kO' 11V078 


Latitude. 


Up 1 12 VU 


Longitude (E). 


32 28.222 


Longitude (E) 139 32 — 3kJ 


Elevation 
above mean 
sea level - 


Tokyo 


Geoid 

height — 2- 


of Tokyo Astronomical Observatory. 
Height 

above , 

meters ellipsoid meters 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveys performed by staff members of Tokyo 
Astronomical Observatory, September 9, 1957* 

Position was measured directly from sur- 
vey point No. 10 with steel tape. It is 
connected with the Geodetic Survey Insti- 
tute's first-order triangulation point 
MITAKA, about 600 meters away. Azimuth 
was taken from station HAZAWA. 

Elevation was determined by leveling 
from A MITAKA. 

Camera moved May 1968 to Dodaira; 
see Station No. 9025. 

Geoid height from AMS 1959 geoid contour 
map of Tokyo Datum. 


.MITAKA 



B-Ncamero'--&NO. 10 


DATF July 1970 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal less than 1 meters 
Vertical less than l mptm-s 


To Datum Origin 


meters 

meters 


REFERENCES 

Ltr. Director Tokyo Observatory to 
Geonautics, 10/14/64 . 






Station No. _2006 GEODETIC DATA SHEET 

Code Name 1NATOT. GEODETIC SATELLITE OBSERVATION STATION 

^ Location Nairn Ta.1 , India : Equipment _ 

Agency Smithsonian Astrophysical Observatory 


Point referred to intersection of mechanical axes of camera 


GEODETIC COORDINATES 


Latitude 

Longitude (E). 
Datum 


ASTRONOMIC COORDINATES 


Latitude 

Longitude (E) . 
Based on: 


Elevation 

above mean , 
sea level , 


Geoid 

height ~ 100 meters 


Height 

above R 

ellipsoid lo27_ 


ASTRONOMIC 
OR GEODETIC 

Geodetic 



AZIMUTH DATA 

DISTANCE 

AZIMUTH 

FROM 

TO 

meters 

FROM NORTH 

. intersection axes . 

A MANORA PEAK 

117.2 

167? 5 

1 1 1 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Local survey by SAO (June 1963, July 1964). Conversion to European Datum by 
AMS, (Apr. 1968). The survey is not described. 

The camera is 79*1 feet below BM 6405/28 (MANORA PEAK) which is 6401 feet 
above Indian mean sea level (Dr. S.D. Sinvhal). 

Geoid height from G. Bomford's geoid chart of Pakistan, India and 
Burma, April 1971. 

©B- N camera ^ 

A * 

A + 

\A-I2?5±0°2 

' amanora 

PEAK 


September 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal T 2_ meters 

Vertical less than 1 meters 


To Datum Origin 

13 meters 

1 meters 


REFERENCES 

SAO geodetic data, sheet to Geonautics, 
Jan 1967 . 







Station No. 9007 


SAO 


9007 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


1QUIPA GEODETIC SATELLITE OBJ 

Arequipa, Peru 

Smithsonian Astrophysical Observatory 


. Equipment 


Baker-Nunn camera 


Point referred to. 


rotational axis of camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

- 16° 

27' 55'. '085 

Latitude 

- 16° 28' i 

Longitude (E) _ 

288 

30 26.814 

Loneitude . 

288 30 i 

Datum 

South 

American 1969 

Rased nn first-order obs. 




A 

SATELITE, 11 

Elevation 
above mean 
sea level — 

2451.86 

— meters 

Geoid , - . n 
height T me t ers 

Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 

Astronomic 


FROM 

A SATELITE 


AZIMUTH DATA 


A CERRO JESUS 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 

35° 37' 50" 6 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The survey in 1961 by IGM Peru and IAGS was based on first-order stations 
ALTO SIHUAS and CENIZAL of the basic coastal network. A net of three quadrilaterals 
was extended by first-order methods to control station SATELITE (IGM-IAGS 1961), 
which is on the roof of the station administration building. Stations TRACKING 
CAMERA (the Baker-Nunn position) and AUX SATELITE were fixed by eccentric ties from 
A SATELITE. 

The elevation of a SATELITE v 

is based on vertical angles (fourth- i 

order) over the lines of the j n 

quadrilaterals from A CENIZAL J 4 

(elev. 1414.595 m). Elevation <J?/ 

of the camera was by SAO from \ & 

A SATELITE in 1966. - 0 co T \ / .-A 

Geoid height from CHUA 

base, T0P0C0M 1971. ^^satelite 

The camera has been replaced 
at this position by a laser (No. 9907) 

and moved to Station 9027 . UB-N camera 


vSATELl TE 


September 1971 


ACCURACY ASSESSMENT 
To Local Control 

Mnri7nntal 0.01 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

8 

2 


meters 

meters 


REFERENCES 

Geodetic Information Report and 
Summary, USAT0P0C0M 6 October 1970, 
revised Aoril 1971. 





Station No. ^009 
Code Name 1CURAC 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 9009 

Codes 


^.ocation 
Agency . 


Curacao, Netherlands Antilles . 

Smithsonian Astrophysical Observatory 


Equipment Baker-Nunn camera 


Point referred tn intersection of rotational axes of camera 


Latitude. 


GEODETIC COORDINATES 

12° 05' 2 5 9 1 2 


Latitude. 


Longitude (E). 
Datum 


291 09 46.078 


ASTRONOMIC COORDINATES 

12° 05 1 38'.'37 ± 0V07 
291 09 47.66 ± 0.10 


South American- 1969 


Longitude (E) . 

Based nn first-order obs IAGS 1968 at site 


Elevation 
above mean 
sea level 


8.7 


meters 


Geoid 
height . 


10.8 


meters 


Height 
above 
ellipsoid . 


. meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

FROM 

BAKER-NUNN camera 

AZIMUTH DATA 

TO' 

. A DP-23 

DISTANCE 

meters 

3478.55 

AZIMUTH 
FROM NORTH 

296° 28 1 3 5 V 3 3 

Geodetic 

BAKER-NUNN camera 

| A DP-21 

1422.62 

62 26 33.89 







DESCRIPTION OF SURVEYS AND GENERAL NOTES 


DP-23 


Surveyed by IAGS in 1968 by first-order 
methods. The camera pier is inside a triangle 
of first-order stations DP-21 and DP-23, and 
second-order station VH- 1117. All distances 
from the inside point were measured with a Wild 
Distomat. 

The position is marked by the concrete camera 
pier, 1.2 meters on a side and 2.1 meters high. 

The top of the pier is triangular, 0.9 meters to 
a side. 

Elevation was determined by non-reciprocal 
vertical angles to A CURACAO 1965, which was tied 
by spirit levels to Cadastral Survey BM 99 
(elev. 7.081 m). 

Geoid height from CHUA base, T0P0C0M 1971. 

The Baker-Nunn camera is no longer at this site. 



N 

4 


dp-21 


XVH 1117 


DATE. 


September 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal Q- 3 meters meters 

Vertical 0 • 5 meters 1 meters 


REFERENCES 


Geodetic Information Report and 
Summary, USAT0P0C0M February 1969, 
revised April 1971 . 


9009 



Station No. 


GEODETIC DATA SHEET 


GEODETIC SATELLITE OBSERVATION STATION 


ation Jupiter. Florida 


Equipment Baker-Nunn camera 


strophvsical Observatory 


Point referred to. 


center of camera 


GEODETIC COORDINATES 

Latitude 27° 01' 127882 

Longitude (E) 279 53 13.008 


NAD 1927 


Latitude . 


ASTRONOMIC COORDINATES 

27° 01' 19VU9 


Longitude (E) 51 9 — 53 — 21._54_ 

Based nn SAP report 


Elevation 
above mean 
sea level - 


15.13 


Geoid . 
height + H.^ meters 


Height 

above 

ellipsoid — 5J 


. meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Laplace 


Camera Pedestal 
A CISTERN 


AZIMUTH DATA 


A CISTERN RM 3 
A CISTERN Azim.Mk 


DISTANCE 

meters 

5.^68 


AZIMUTH 
FROM NORTH 


■ 247 13' 22 V6 

| 282 16 15.21 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys performed by USC&GS, June 1966. Elevation 
by SAO leveling Nov. 1963 from C&GS BM RM2. Astro-ob- 
servation by SAO 19 May 195 9- 

Position of this station on Cape Canaveral Datum 
is fS 27° 01 ’ 1279078, \ 279° 53* 1279724. *£ISTERN no . 2 

Station CISTERN, 1956, used as control to posi- 
tion the camera sites, was adjusted to the-Cape Can- \ 

averal Datum from observations made in the 1956 sur- \ 

vey. The positions of stations ALLEN, PR0ELICH, \ 

HAWK 2, and RADAR, as determined from the high pre- \ I 

cision traverse survey, were used as control in the \ / 

adjustment of CISTERN. Closures obtained from obs- \ / 

ervations in the 1956 survey indicate the accuracy \ 

of station CISTERN, relative to control stations on \ / 

the high precision traverse, is on the order of 2 cm 

standard error. , ~~SiACIST 

Geoid height from AMS A-G geoid contour map 1967* 

The Baker-Nunn camera is no longer at this site. 


/B-N camera 


^CISTERN 1956 


July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 6 meters 

Vertical less than 1 me ters less than 1 meters 


REFERENCES 

C&GS report. Vicinity of Jupiter, Flor- 
ida - 1966 Surveys for Location of Various 
Camera Sites, 6/15/66. 



Station No. 901 1 

Code Name 1 VILDO 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 
Codes 


at j 0n Villa Dolores, Argentina 

incy Smithsonian Astroph.ysical Observatory 


Point rpfprrprt tn intersection of rotational axes 

GEODETIC COORDINATES 


Equipment Baker-Nunn camera 


ASTRONOMIC COORDINATES 


Latitude 

- 31° 56' 33'.' 228 

Latitude 




Longitude (E) _ 

294 53 38.949 

Longitude <T) 




Datum 

South American 1969 

Based on 




Elevation 
above mean 
sea level 

598.4 meters 

Geoid . 

heightfl4.U meters 

Height 

above 

ellipsoid — 

611 

meters 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The survey by the IGM Argentina in 1960 was based on two first-order stations 
CO AGUA LAS ROSAS and CERRO LA TRINIDAD as shown in the sketch. The side shot to 
the camera was 6.620 meters. All directions were of from 3 to 18 positions. 

The elevation was determined 
by the IGM in 1959 with three co agua 

barometers . las rosas co (_a trinidad 

Geoid height from CHUA base, A -A 

T0P0C0M 1971. Y A 

The Baker-Nunn camera at this \\ X / 

site was replaced by a Geo-36 Y\ / / 

(K-50) camera in October 1966. \\ / 


LOS M0J0NESZ\^ \ 

06SERVAT0RI0 

ASTRONOMICO 


• BAKER-NUNN 9011 


A CO CHAMPAQU I 


September 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal ! meters 

Vertical meters 


To Datum Origin 

6 


REFERENCES 


Geodetic Information Report and 
Summary, USAT0P0C0M May 1971. 


9011 


9012 


Station No 9- 01 2 

l 

Code Name 1MAUI0 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 
Codes 


Location Maui , Hawaii Equipment Baker-Nunn camera 

Agency Smithsonian Astrophysical Observator y 


Point referred to intersection of camera mechanical axes 


Latitude 

GEODETIC COORDINATES 

20° 42' 37'.' 50 


ASTRONOMIC COORDINATES 

i atituHp 20° 42' 20 '.'79 + O'.'l 

Longitude (E) . 

203 

44 24.08 


1 nngitiirlfi (F) 203 44 32.59 1 0.1 

Datum 

Old 

Hawai i an 


Racprinn first-order obs C&GS 1966 at 

Elevation 
above mean 
sea level — 

3034.14 

— meters 

Geoid 
height — 

A KOLE KOLE, 102 m from camera 

Height 

above 

meters ellipsoid * meters 


AZIMUTH DATA 


ASTRONOMIC 



DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 

Geodeti c 

A KOLE KOLE 

. A 011 Az Mk 

, 458.019 

52° 14 1 41 '.'18 





DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Surveyed in 1966 by Army Map Service. 

Camera position was fixed by a six-station, 
second-order closed loop traverse beginning 
and ending at A KOLE KOLE. Distances were 
taped with a 50-meter tape; the vertical axis 
of the Baker-Nunn camera was intersected from 
three adjoining traverse stations. 

No permanent mark was established. 

Elevation of the camera horizontal axis 
was established by a third-order loop level 
line from third-order USGS BM 9770. 


N 



ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 1 meters 

Vertical less than 1 me ters : 1 meters 


nATF July 1970 


REFERENCES 

Geodetic Information Report and 
Summary card, USAT0P0C0M April 1967, 
revised 21 March 1969. 


9012 



GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAC) 
Codes 


Dakar, Senegal . 

/ 

Smithsonian Astrophysical Observatory 


Equipment 


Point referred to. 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E). 


14° 44' 37’.' 40 
342 30 29.50 


Latitude. 


Longitude (E) . 


Based on. 


Elevation 

above mean „ 

sea level di- 


meters 


Height 

above 

ellipsoid. 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Insufficient data for accuracy assessment. 


DATE September 1971 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

SAO coordinate tabulation, 23 June 
1971. 


9020 




HOPKIN 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 
Codes 


Mount Hopkins, Arizona 

Smithsonian Astrophysical Observatory 


Equipment Baker-Nunn camera 


Point referred to. 


axis of rotation 


Latitude. 


Longitude (E) . 


GEODETIC COORDINATES 

31° 41 * 02 "6 7 


249 07 21.35 


ASTRONOMIC COORDINATES 


Latitude . 


NAD 1927 


Longitude (E) . 


Based on. 


Elevation 

above mean 

sea level — £ qqc _ 


meters 


Height 
above 
ellipsoid . 


. meters 


ASTRONOMIC 
OR GEODETIC 

Geodeti c 
Geodeti c 


. axis of rotation 
j axis of rotation 


AZIMUTH DATA 


A HOMLAS 
A HOPLAS 


DISTANCE 

meters 

138.690 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by Field Facilities Branch, GSFC, October 1969. 

Basic surveys by the firm of Evans and Joplin of Tucson were used to 
control the survey. Evans and Joplin used two first-order C&GS stations, 

SLOPE and YOAS, as a base. A T-2 was used to observe angles eight times to 
establish a single point on Mt. Hopkins. From this single point E & J 

extended tri angulation, scaled by a C&GS geodimeter distance, to SAO station 
HOPLAS and its range target. Azimuth from the C&GS control was checked by 
Polaris observations. Computations are on the State Grid System. Elevations 
by E & J are based on an unmonumented (checked) spot elevation taken from the 
USGS topographic map which has an 80-foot contour interval. The elevation 
may be accurate to 8 feet. 

Field Facility Branch used third-order methods to tie to the E & J points, 
using a T-2 for horizontal and vertical angles and a Mod 6 Geodimeter for 
distance. 

Geoid height 1 from USAT0P0C0M geoid contour map 1967. 


September 1971 


ACCURACY ASSESSMENT 

To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

Interim Survey Report of ARLACO 
Experiment, Mt. Hopkins Obs., Ariz., Field 
Facilities Branch - GSFC, October 1969. 





Station No. 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Olifantsfontein , Republic of South Africa Equipment Baker-Nunn camera 


Agency . 


Smithsonian Astrophvsical Observaton 


CD 

O 

Point referred to [g 

geodetic Coordinates astronomic coordinates 

Latitude Latitude 

Longitude (E) Longitude (E) 

Datum : Based on_ 


Elevation 
above mean 
sea level 

meters 

Geoid 

height meters 

Height 

above 

ellipsoid 

meters 

ASTRONOMIC 
OR GEODETIC 

FROM 

AZIMUTH DATA 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 












N 

DESCRIPTION OF SURVEYS AND GENERAL NOTES j 


The camera was moved from Station 9002 when replaced by a laser 
(No. 9902). 

The new position of the camera is unknown. 


DATE September 1971 

ACCURACY ASSESSMENT REFERENCES 

To Local Control To Datum Origin 

Horizontal meters meters 

Vertical meters meters 








Station No. . 
Code Name. 

^|.ocation 

Agency 


9023 


AUSBAK 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


SAO 


9023 


Woomera, Australia 


Smithsonian Astrophysical Observatory 


. Equipment Baker-Nunn camera 


Point rpfprrpri tn intersection of axes 

of camera 

Latitude 

GEODETIC COORDINATES 

-31° 23 1 30" 81 63 


ASTRONOMIC COORDINATES 

1 atitnrie -31° 23' 29'.' 16 

Longitude (E) _ 

136 52 39.0156 


Longitude (F) 136 52 38.99 

Datum 

Australian Geodetic 


Rasprinn first-order obs. 1963 by Div. of 

Elevation 
above mean 
sea level 

141.2 meter? 

Geoid 
height . 

Nat. Mapping at A El 48 , 30 m W of camera. 
Height 

- 1 3 a * 30ve 1 40 

meters ellipsoid meters 





ASTRONOMIC 
OR GEODETIC 


FROM 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The site is referred to as "Island Lagoon." 

Surveys performed by Supervising Surveyor, Woomera, 1965. The tie to the National 
Geodetic Net at stations LUCAS and BERNARD was by a closed Tell urometer traverse. 

Accuracy of railway leveling from the Port Augusta datum is unknown. Mean sea 
level at Port Augusta is dubious. Standard error of local levels is about one foot. 


N 


Geoid height from Mather 
et al , IUGG Moscow 1971. 


camera 



EXPLORER 


nflTF August 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal < ..J meters ] meters 

Vertical < 1 meters ] meters 


REFERENCES 

Geodetic Information for Space Tracking 
Stations in Australia, Division of Nat. 
Mapping, September 1969. 


9023 



Station No 2Q25 


GEODETIC DATA SHEET 


Code Name DODAIR 


GEODETIC SATELLITE OBSERVATION STATION 


^ I nratinn Dodaira. Japan 


Equipment 


Baker-Nunn camera 


Agency . 


Leal Observatory 


I « 

Point referred to cross point of three axes 



ASTRONOMIC COORDINATES 

Latitude 1 

Longitude (E) 

Based on 


Elevation Height 

above mean o-s- „ Geoid above p 

sea level °- )D *.22 meters height 2 meters ellipsoid 221 meters 


ASTRONOMIC 
OR GEODETIC 

FROM 

AZIMUTH DATA 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 












DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The camera was moved to this site from Tokyo (No. 9005) 
about 1 May 1968. 

The survey is not described. 

Geoid height from Geoid Chart of Tokyo Datum, USAT0P0C0M, 
June 1968. 


September 1971 

DATE 

ACCURACY ASSESSMENT REFERENCES 

To Local Control To Datum Origin TWIX from Director Tokyo Observatory 

Horizontal < meters i meters ®A0 , 2 August 1968 . 

Vertical < meters ^ meters 








GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Station No. 9027 

Code Name 

£ Location Arequipa, Peru 

Agency Smithsonian Astrophvsical Observatory 


Other 

Codes 


SAO 


Equipment Baker-Nunn camera 


9027 


Point referred to. 


not specified 


Latitude. 


GEODETIC COORDINATES 

_ - 16 ° 221 54',' 33 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 
Datum 


288 30 26.63 


South American 1969 


Longitude (E). 
Based on 


Elevation 
above mean 
sea level - 


2450.2 


■ meters 


Geoid . . „ 
height meters 


Height 

above 

ellipsoid 2484. 


<£> 


. meters 


ASTRONOMIC 
OR GEODETIC 


FROM 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

This camera was moved to this position from station No. 9007, where it was 
replaced by a laser (No. 9907). 


Geoid height from CHUA base, T0P0C0M 1971. 
Insufficient data for accuracy assessment. 


nATF September 1971 


ACCURACY ASSESSMENT 

1 

REFERENCES 

To Local Control 

To Datum Origin 

SAO coordinate tabulation 23 dune 1971. 


Horizontal 
Vertical _ 


meters _ 
meters _ 


meters 

meters 





Station No. _ 9028 
Code Name _ DEZEIT 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SA0 9028 
Codes 


location 


Agency 


Addis Ababa, Ethiopia 

Smithsonian Astrophysical Observatory 


Equipment Baker-Nunn camera 


Point referred to survey station SMITH SITE (drill hole in camera pier) 


GEODETIC COORDINATES 

Latitude 08° 44' 47V 23 

Longitude (E) 38 57 30.48 

Datum Adindan 

Elevation 

above mean i qoo *?p Geoid oq 

sea level - meters height 


ASTRONOMIC COORDINATES 

Latitude I = ~ — 

Longitude (E) D = 

Based on first-order obs T0P0C0M 1968 at 604 2 
3h km di stant 

Height 

+c above qqc 

2 meters ellipsoid 1 912 meters 


AZIMUTH DATA 


ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 


Geodeti c 
Geodeti c 


A SMITH SITE A G0RA C&GS 57 . 16,692.69 . 311° 44' 37V02 

A SMITH SITE A JERER C&GS 57 | 17,006.59 | 00 19 21.58 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


N 

I 


Surveys performed by Army Map Service, 

May 1966. 

Station SMITH SITE is a 2-cm drill hole 
in the top of a concrete camera pier, 46 cm. 
square and 3 meters in height. The station 
is near the Debra Zeit flour mill, about 
40 km SE of Addis Ababa. 

The position was determined by a single 
triangle from G0RA and JERER, stations in 
the basic network by USC&GS, 1967. One 
set of directions using 16 circle positions 
was turned at each station. 

Elevation was by reciprocal vertical 
angles from the C&GS stations. 



meosurements 


Geoid height from USAT0P0C0M. 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal QjJ meters 

Vertical LJ meters 


To Datum Origin 

5 

1 


DATE 


June 1971 


meters 

meters 


REFERENCES 

Survey report for Smith Site, 
Army Map Service, June 1966. 


Ethiopia, 


9028 




GEODETIC DATA SHEET 


SAO 9029 


GEODETIC SATELLITE OBSERVATION STATION 


Code Name NATALB OEODET,C *at 6 lut E oh 

Location Natal, Brazil 

Agency Smithsonian Astrophysical Observatory 


Equipment 


Baker-Nunn camera 


Point referred to center of camera 


1 atitude 

GEODETIC COORDINATES 

-05° 55' 3 8 6 1 6 

ASTRONOMIC COORDINATES 

Latitude ^“"0.3 

Longitude (E) . 

324 50 08.660 

Longitude (E) D = - 3.2 

Datum 

South American 1969 

Rased on first-order obs IAGS 1967, near a 

Elevation 
above mean 
sea level — 

^ ^ meters 

BDI 1300 m from camera' 

Height 

Geoid , n/* *1 above 

height ^- D • 1 meters ellipsoid ' 1 meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 

Geodetic 


a 9029 
A 9029 


AZIMUTH DATA 


, B.DO INF AZ MK 
| 6067 AZ MK 


DISTANCE 

meters 

627.45 

954.23 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveys were performed by the following organizations: 

1) basic tri angulation by Instituto Brasil eiro de Geografia 
(IBG) in cooperation with IAGS in 1967; 

2) astro observations by IAGS in 1967; 

3) eccentric ties to Doppler van by US NAV0CEAN0 in 1968; and 

4) supplementary geodetic survey by Di retori a de Servico 
Geografico (DSG) with IAGS cooperation in 1969. 

The IBG-IAGS basic tri angulation is a central point 
figure with station BARREIRA DO INFERNO at the south- 
west corner. 

The DSG-IAGS supplementary survey consisted of the 
traverse ties (shown in the sketch) to the BC-4 station 
(a 6067) and the Baker-Nunn station (A 9029). Angles 
were measured by T-2 (16 positions) and distances by to aeroporto 
Tell urometer MRA-3 (twice). The elevations of the \ 

stations were determined by double-zenith observations. \ 

Geoid heights from CHUA base, T0P0C0M 1971. 60 Jf : 

The camera has been replaced at this position az. Mk. 

by a laser (No. 9929), and moved to Station 9039. 

DATE- 


BARREIRA 
.DO INFERNO 


^ADAR X 




September 1971 


ACCURACY ASSESSMENT 

To Local Control 

Horizontal 0*2 rr 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

6 

2 


REFERENCES 

Geodetic Information Report and 
Summary card, USAT0P0C0M February 1969, 
revised May 1971. 






Station No. . 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Dionysos (B), Greece 

Smithsonian Astrophysical Observatory 


Equipment Baker-Nunn camera 


Point referred to. 


Latitude. 


Longitude (E). 


GEODETIC COORDINATES 

38° 04' 46 '.'57 
23 56 00.13 

European 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level 


meters 


Height 

above 

ellipsoid 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Geoid height from G. Bomford's geoid chart of Europe, N. Africa and 
S.W. Asia, February 1971. 

Insufficient data for accuracy assessment. 


September 1971 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


REFERENCES 

SAO coordinate tabulation 23 June 1971 


Horizontal 
Vertical _ 


meters 


meters 


9030 




Station No. 


9031 


SAO 


9031 


COMRIV 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Comodoro Rivadavia, Argentina 

Smithsonian Astrophysical Observatory 


Equipment Baker-Nunn camera 


Point referred to. 


intersection of camera axes 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


1 atitude 

- 45° 53' 11 '.'028 


t atitude 




Longitude (E) - 

292 23 12.215 


Longitude (F) - 




Datum 

South American 1969 


Based on 




Elevation 
above mean 
sea level — 

> 86 - 54 meters 

Geoid 
height — 

14 

meters 

Height 

above 

ellipsoid — 

173 

meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


center of camera 
pier 


AZIMUTH DATA 


Azimuth pillar 


DISTANCE 

meters 

223.67 


AZIMUTH 
FROM NORTH 

10° 26' 23 '.'5 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

The local survey by IGM Argentina in November 1966 was based on five first- 


order stations (outer in the sketch), 
station EST. EXCENTRICA was fixed by 
tri angulation. (This station is 
marked by a piece of bronze embedded 
in the roof of the station building.) 
The triangular pillar which supports 
the B-N camera, marked with two 
crossed lines on its top, was 
fixed by a side shot (14.76 m) 
from A EST. EXCENTRICA. 

The elevation of 
A EST. EXCENTRICA (186.21 m) 
was determined by IGM with 
reference to the IGM Mar del 
Plata tide gauge. The 
camera axis intersection 
is 0.33 m higher. 

Geoid height from CHUA 
base, TOPOCOM 1971. 


With them and three of lower-order, 

LA PLANCHADA 

CO. SALSO _ " — / \\ 


. Altura 367 


Co. Arena 




RIVADAVIA 


BM 9031 —V 
Est\ Excentrica' 


MONTENEGRO 


/ 8 M inas 


MARQUEZ 

September 1971 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0-2 it 

Vertical— 0*02 m 


meters 

meters 


To Datum Origin 

8 


REFERENCES 

Geodetic Information Report and 
Summary, USAT0P0C0M May 1971. 





Station No. 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Natal (B), Brazil 

Smithsonian Astrophysical Observatory 


Equipment Baker-Nunn camera 


Point referred to. 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


- 05° 55' 38.61 


Latitude. 


Longitude (E) 324 50 09.48 

n a i„ m South American 1969 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level . 


Geoid + oe. i 
height • 1 meters 


Height 
above 
ellipsoid . 


astronomic 

OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Geoid height from CHUA base, T0P0C0M 1971. 

Insufficient data for accuracy assessment. 

DATE September 1971 

ACCURACY ASSESSMENT REFERENCES 

To Local Control To Datum Origin SAO coordinate tabulation 23 June 

1971. 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 









Station No. 99^ 9 

Code Name JUPGEO 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 90^9 

Codes 

Location Jupiter, Florida Equipment Geodetic 36 camera 

Agency Smithsonian Astro-physical Observatory 


Point referred to rotational center of camera mount axis 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 


Latitude 

21 1 

0i t 12 '.'726 

Latitude 




Longitude (E) . 

279 

53 12.636 

Longitude (F) 




Datum 

NAD 

1927 

Rased on 




Elevation 
above mean 
sea level — 

12.927 

- meters 

Geoid , 

height + 11* 4 meters 

V 

Height 

above 

ellipsoid — 

2b 

meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 



DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Position from first-order survey by USC&GS, 1966. 


Station CISTERN, 1956, used as control to posi- 
tion the camera sites, was adjusted to the Cape 
Canaveral Datum from observations made in the 1956 
survey. The positions of stations ALLEN, FROELICH, 
HAWK 2, and RADAR, as determined from the .high pre- 
cision traverse survey, were used as control in the 
adjustment of CISTERN. Closures obtained from ob- 
servations in the 1956 survey indicate the accuracy 
of station CISTERN, relative to control stations on 
the high precision traverse, is on the order of 2 cm 
standard error. 

Geoid height from AMS A-G geoid contour map 1967. 

The camera has been removed from this site. 


CISTERN Ncx2 



DATE September 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less .than 1 meters 6 meters 

Vertical — less than 1 meters 1 meters 


REFERENCES 

C&GS report. Vicinity of Jupiter, Flor- 
ida, 1966 Surveys for Location of Various 
Camera Sites, 6/15/66. 


9049 









Station No 9051 

Code Name ATHENG 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 9051 

Codes 


ation Athens, Greece 


Equipment 


Geodetic 36 camera 


Agency . 


lithsonian Astro-physical Observatory 


Point referred to. 


intersection of axes _ camera A 


GEODETIC COORDINATES 


Latitude. 


Longitude (E). 


Elevation 

above mean Q 
sea level Isl •! 


ASTRONOMIC 
OR GEODETIC 


37° 58' 1+0 31 
23 k6 42.89 


European 


ASTRONOMIC COORDINATES 


Latitude . 


Longitude (E) . 


Based on. 


Geoid o 
height — ~ 2 meters 


AZIMUTH DATA 


ellipsoid . 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Survey performed by Mr. E. Kazakopoulos of National Technical University of 
Athens, October 1967 using a Wild T-2 theodolite. The survey is connected to 
stations ALEPOVOUNI, KYROU-PIRA and SAINT GEORGE LIKAVITOS in the European net- 
work at an auxiliary point, A SAO, 60.2k m SE of the camera. Camera B position 
is 0'.'22 north of Camera A and 0.1 m higher. 

Elevation was determined by spirit leveling from BM 3559 » set by Drainage 
Organization of Athens, using a Zeiss Ni2. Mean sea level at Piraeus is the 
local datum. 

This is the earlier position of the K-50 camera at Zographou, and is no longer 
used. 

Geoid height from G. Bomford's geoid chart of Europe, N. Africa and 
S. W. Asia, February, 1971* 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal less than 1 meters 5 meters 

Vertical less than 1 meters : 1 meters 


September 1971 


REFERENCES 

Ltr. SAO Astrophysical Observing Sta- 
tion, Nat. Technical University, Athens 
to Geonautics, 7 May 1968; report E. 
Kazakopoulos December 1967. 


9051 


Station No 9091 

Code Name GREECE 

ocation Dionysos, Greece 

Agency Smithsonian Astr 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 
Codes 


Equipment . 


Smithsonian Astroph.ysical Observatory 


Point referred to not specified 

GEODETIC COORDINATES 

Latitude 38° 04' 48'.' 24 


0 

00 

CO 

04' 

48'.' 24 

23 

56 

01.61 

Eure 

)Dec 

in 


Elevation 

above mean 

sea level §P/ 


ASTRONOMIC COORDINATES 


latitude 

Longitude (E) . 
Based on 


Geoid 

height ~ ° — meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE LACKING. 

Geoid height from G. Bomford's geoid chart of Europe, N. Africa and S.W. Asia, 
February 1971. 


Insufficient data for accuracy assessment. 


pflTF November 1971 


ACCURACY ASSESSMENT 

T o Local Control T o Datum Origin 

Horizontal meters meters 

Vertical meters meters 


REFERENCES 

Data Sheet SAO November 1971 


9091 



GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 9119 
Codes 


Agency . 


Mt. John, New Zealand 
U.S. Airforce 


Equipment Baker-Nunn camera 


Point referred to. 


intersection of axes 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

- 43° 59' 20 1 5 


1 atitude 



Longitude (E) _ 

170 27 50.11 


longitude (F) 



Datum. 

New Zealand 1949 


Rased on 



Elevation 
above mean 
sea level — 

1010 * 97 meters 

Geoid 
height 

meters 

Height 

above 

ellipsoid i_ 

meters 


ASTRONOMIC 
OR GEODETIC 

FROM 

AZIMUTH DATA 

TO 

DISTANCE 

meters 

AZIMUTH 
FROM NORTH 

Geodeti c 

, Trig Point A 

, B-N camera 

189.70 

, 206° 36' 20" 


1 

1 


:| 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Trigonometrical station A, on the summit of Mt. John, was connected to the 
geodetic network by 2nd order tri angulation in 1967 by the Department of Lands 
and Survey. Position of this station': 0 = -43° 59' 1 4 6 5 ; = 170° 27' 5 3 9 2 

on the New Zealand Geodetic Datum 1949. The tie to the camera was by USAF. 

The top of the main floor of the Baker-Nunn camera building is shown as 
3302.0 ft. The elevation axis of the camera measured on the drawing is 14' 10" 
above the main floor. The elevation of Trig Point A (1029m) was derived from 
vertical angles. 


November 1971 


ACCURACY ASSESSMENT 

To Local Control 

Hr»ri7nntal ^1 rr 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

3 

1 


meters 

meters 


REFERENCES 

Letter USAF to SA0 29 October 1969; 
letter Dep. Lands & Survey N.Z. to SA0 
30 October 1969. 


9119 



Station No.. 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


San Vito, Italy 


U.S. Airforce 


Point referred to. 


Equipment Baker-Nunn camera 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


40° 38' 23" 
17 50 56 


Latitude. 


Longitude (E) . 


European 


Based on. 


Elevation 
above mean 
sea level - 


Geold -I a 
height ~ - — meters 


ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Geoid height from G. Bomford's geoid chart of Europe, N, Africa and 
S.W. Asia, February 1971. 

Insufficient data for accuracy assessment. 


nATF September 1971 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


REFERENCES 

SAO coordinate tabulation 23 June 1971 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


9120 




Station No. 9308 

Code Name SHRAZG 
£ Location Shiraz, Iran 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


Other SAQ 9308 
Codes 


Geodetic 36 camera 


Agency Smithsonian Astrophysical Observe 


Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude. 


2Q U 301 12'.'71 


Latitude. 


Longitude (E) . 


13.54 


Longitude (E) . 


Based on. 


Elevation 

above mean . 
sea level — 1630 » r 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE NOT VERIFIED; SURVEY DETAILS ARE LACKING. 


Insufficient data for accuracy assessment. 


DATE July 1970: 


ACCURACY ASSESSMENT 
To Local Control 


REFERENCES 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


. meters 
meters 


9308 




Code Name CURACG 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 930 9 
Codes 


Location . 


Netherlands Antilles 


Equipment Geodetic 36 camera 


Agency Smithsonian Astrophysical Observatory 


Point referred to. 


not specified 


-Latitude. 


GEODETIC COORDINATES 

12° 05' 26 '.'21 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


2Q1 09 U3.< 


Longitude (E) . 


not specified 


Based on. 


Elevation 

above mean . 

sea level iL 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE NOT VERIFIED; SURVEY DETAILS ARE LACKING. 


Insufficient data for accuracy assessment.. 


nflTF July 1970 


ACCURACY ASSESSMENT 
To Local Control 


REFERENCES 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 
. meters 


9309 




Station No. 9311 
Code Name VILDOG 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location Villa Dolores. Argentina 


. Equipment . 


Agency . 


Smithsonian Astrophysical Observatory 


Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude . 


-31 ° 561 36 V c 


Latitude. 


Longitude (E) . 


Longitude (E) . 


Based on: 


Elevation 
above mean 
sea level - 


meters 


Height 

above 

ellipsoid. 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE NOT VERIFIED. 


Insufficient data for accuracy assessment. 


DATE Jitiy: i97o _ 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 


REFERENCES 

General Station Data Sheet NGSP, 
SAO h Dec. 1967. 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 







GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 
Codes 


Location Dionysos, Greece 


. Equipment Geodetic 36 camera 


Agency . 


Smithsonian Astrophvsi cal Observatory 


Point referred to camera mount notation axes 


Latitude. 


Longitude (E) . 


GEODETIC COORDINATES 

38° 04' 58V389 


23 56 05.798 


European 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Based on. 


Elevation 

above mean - n 

sea level f * 65 - meters 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE LACKING. 

Geoid height from G. Bomford's geoid chart of Europe, N. Africa and 
S.W. Asia, February 1971. 


Insufficient data for accuracy assessment. 


November 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 


Data Sheet SAO November 1971. 


9391 




COLDLK 


Station No 9424 

Code Name_ 

Location Cold Lake, Alberta, Canada 
Agency _ 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


SAO 


9114 


. Equipment . 


Baker-Nunn camera 


Canadian Royal Airforce 


Point referred to. 


intersection of camera mechanical axes 


Latitude. 


GEODETIC COORDINATES 

54° 33 V 858 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 
Datum 


249 57 26.389 


NAD 1927 


Longitude (E) 249° 5T' 27?22 ± 0V30 

Based nn third-order obs. 1381st GSS 1964 
at site. 


Elevation 
above mean 
sea level . 


704.6 


-meters 


Geoid 

height . *9 


meters 


Height 

above 

ellipsoid 


702 


. meters 


AZIMUTH DATA 


ASTRONOMIC 
OR GEODETIC 

_Geodetic 

A 

FROM 

CEN. AT 000 

AZ., 

A 

TO 

SPOTTING TOWER . 

DISTANCE 

meters 

943.854 

AZIMUTH 
FROM NORTH 

319° 17’ 27 '.'46 

Geodetic 

A_ 

CEN. AT 000 

AZ. 

| A_ 

RAD 1 

313.454 

15 26 15.75 








1 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station is near the southern edge of '.Prim- 
rose Lake. 

Surveys by 138lst Geodetic Survey Squadron, USAF, 
1964. Station is at geometric center of camera 
mount; it is marked by a punch mark on camera mount 
stamped "CENTER AT 000 AZIMUTH." The intersection 
of axes is 0.9 m above punch mark. 

The position of A CAMERA ECCENTRIC, 2.06 m from 
the camera, was established by triangulation based 
on two stations of the Geodetic Survey of Canada, 

X-l and X-9. A Wild T-3 was used, with a minimum 
of four positions to .each station. 

Elevation was by a loop of reciprocal zenith 
distances from A X-l Geodetic Sur. of Can. 

(elevation 603.6 m). 

An astronomic azimuth was observed by direc- 
tion method, l6 positions. 

Computations (by AMS) and field records are at 
Geosat Records Center, AMS. 

Geoid height from AMS A-G geoid contour map 1967 


X-IA RM 


SPOTTING 

TOWER 


COLD LAKE 
CAMERA ECC 


B-N camera' 
DATE 



iCOLD LAKE CAMERA 
AZ. MK. 

July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal Q.9 meters 6 meters 

Vertical 0-28 meters i meters 


REFERENCES 

Geodetic Information Report and Sum- 
mary Sheet, Army Map Service, Sept. 1967 . 


9424 




Station No 9^25 


Code Name EDWAFB 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 9113 
Codes 


Location 


Agency . 


Edwards Air Force Base, California 
U.S. Air Force 


Equipment 


Baker-Nunn camera 


Poi nt referred to axes of the camera 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

UtiU.de 34° 57' 50V742 Lalitude 

Longitude (E) 242 05 1 1 . 584 Longitude (E) 

Datum NAD 1927 Based on; 


Elevation 
above mean 
sea level 


784.231 


-meters 


Geoid 
height _ 


23.8 


meters 


Height 

above 760 

ellipsoid meters 


ASTRONOMIC 


AZIMUTH DATA 

DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 

Geodetic 

. Edwards camera 

Baker Az. Mk. 

■ 

180° 19' 02" 



1 




DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Survey by First Geodetic Survey Squadron (MAC), USAF. 


Geoid height from AMS A-G geoid contour map 1967. 


nATF November 1971 


ACCURACY ASSESSMENT 

T o Local Control T o Datu m Origin 

Horizontal ] meters § meters 

Vertical Qj_ 3 : meters 1 meters 


REFERENCES 

Tracking Station Data Sheet No. 20A, 
1st Geodetic Survey Squadron USAF 
21 April 1969; Data Sheet SAO November 
1971. 


9425 




Station No. 9426 

Code Name OSLONR 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATiON STATION 


Other SAP 911$ 
Codes 


Location Harestua. Oslo, Norway 


Equipment Baker-Nunn camera 


Agency U.S. Air FQE .ce. 


Point referred to intersection of mechanical axes of camera 


GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude— 60° 12' 1*0738 Latitude 60° 12* 42'.'5 ± l'.'O 

Longitude (E) 1Q_ k5 08.74 - Longitude (E) 10 45 11.8 ± 3-9 

Datum European Based on Wild T-4 obs. I960 at site. 


- Elevation 
above mean 
sea level 


975.92 


-meters 


Geoid 

height + 5.8 meters 


Height 

above 

ellipsoid 


582 


meters 


AZIMUTH DATA 


ASTRONOMIC , 



DISTANCE 

AZIMUTH 

OR GEODETIC 

FROM 

TO 

meters 

FROM NORTH 

Geodetic 

intersection axes 

, reference bolt , 

15.87 

, 159° 01' 47" 



1 1 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


A survey by the Norwegian Geographic Survey in i 960 fixed the position of a 
steel reference bolt (set by USAF) 16 meters from the camera. (No description of 
this survey is available.) The camera was tied to the bolt by Oslo Spacetrack 
facility personnel in 1964 with an accuracy of about 1.5 cm. 

The elevation is referred to the Normal Hojd Mandal datum. 


Geoid height from G. Bomford's geoid chart of Europe, 
N. Africa and S.W. Asia, February, 1971* 

The Baker-Nunn camera is no longer at this site. 


) BAKER-NUNN 
v camera 



N 

4 


USAF ref. point 
(steel bolt in rock) 


DATE 


August 1971 


ACCURACY ASSESSMENT 



REFERENCES 

To Local Control 

To Datum Origin 


Ltr. SAO to Geonautics, 1/30/68. 

Hnrhnntal less than 1 meters 

1 

meters 


Vertir.al less than 1 

1 

meters 






9426 



Code Name JOHNST 

ocation Johnston Island 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment 


Agency . 


U.S. Air Force 


Other SAP 9117 

Codes 


Baker-Nunn camera 


Point referred to. 


vertical axis of camera 


Latitude. 


Longitude (E) . 


Elevation 
above mean 
sea level - 


GEODETIC COORDINATES 

16° 44' 45V39 

190 29 05.59 

Johnston Island 1961 
(International spheroid) 

c 

—j r— meters hr 

(approx. ) 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Based on. 


meters 


Height 
above 
ellipsoid . 


. meters 


ASTRONOMIC 
OR GEODETIC 

Geodetic 


AZIMUTH DATA 


camera vert, axis A JOHNSTON IS. 


DISTANCE 

meters 

135.542 


AZIMUTH 
FROM NORTH 

349° 45' 58" 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The station is on Sand Island, Johnston 
Atoll. It was surveyed by Holmes and Narver 
Inc. in 1966. 

The Baker-Nunn camera is tied to the local 
net near A JOHNSTON ISLAND USC&GS (the origin 
point for the local datum) by means of traverse 
and single triangle. 

The station was not monumented: the point 
located is defined as the center of the camera 
mound. 

Elevation has not been determined; the value 
given is an SAO approximation. 


JOHNSTON IS. 
Arm i 


)B-N camera 


July 1970 


ACCURACY ASSESSMENT 
To Local Control 

Horizontal 0. Z meters 

Vertical meters 


To Datum Origin 


, meters 
meters 


REFERENCES 

Geodetic Information Report and 
Summary card. Army Map Service March 
1968. 
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Station No. 9^28 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Code Name RIGLAT 


Other 

Codes 


Location Riga. Latvia Equipment Cassegrain Reflector 

Agency Latvian State University ' , 


Point referred to 

not snecified 





GEODETIC COORDINATES 



ASTRONOMIC COORDINATES 

Latitude 

56° 56' 54798 


Latitude 



Longitude (E) 

2b 03 37.81 


Loneitude 


Datum 

European 


Based on 



Elevation 




Height 


above mean 


Geoid 


above 


sea level 

o meters 

height “ 

* D meters 

ellipsoid 

^ ... meters 








AZIMUTH DATA 



ASTRONOMIC 




DISTANCE 

AZIMUTH 

OR GEODETIC ' 

FROM 

TO 

meters 

FROM NORTH. 












DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE NOT VERIFIED ; 

SURVEY DETAILS ARE 

LACKING. 


This Cassegrain Reflector was replaced with a 

Refractor (TAFO-AL-75) and the 

station was renumbered 9^31, date unknown. 



Geoid height from G.- Bomford's geoid chart of Europe, N. A.frica and 

S. W. Asia 

, February, 1971. 





Insufficient data for accuracy assessment. 







DATE 

August 1971 

ACCURACY ASSESSMENT 


REFERENCES 


To Local Control To Datum Origin 

General 

Station Data Sheet NGSP, SAO I 

Horizontal 

meters 

meters 

b Dec. 1967. 


Vertical 

meters 

meters 
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Station No. 9^31 

Code Name RIGALA 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Location . 


Equipment AFU-75 


Agency. 


Point referred to. 


not specified 


Latitude. 


GEODETIC COORDINATES 

s6° 561 5 UV 98 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


2k 02 


Longitude (E) . 


European 


Based on. 


Elevation 
above mean 

sea level si- 


Geoid _ c c 
height- 2 ,b meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


SURVEY DETAILS ARE NOT AVAILABLE; COORDINATES ARE UNVERIFIED. 


A Cassegrain Reflector earlier at this site (Station No. 9428 RIGLAT) was re- 
placed with a Refractor ( TAFO-AL-7 5 ) • 

Geoid height from G. Bomford's geoid chart of Europe, N. Africa and S.W. Asia, 
February 1971 . 


Insufficient data for accuracy assessment. 


August 1971 


ACCURACY ASSESSMENT 

To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


REFERENCES 

General Station Data Sheet, NGSP, SAO 
4. Dec. 1967. 


9431 







Point referred to. 


not specified 


GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude . 


1*8 38' OUV56 


Latitude. 


Longitude (E) . 


22 17 


Longitude (E) . 


ircified 


Based on. 


Elevation 

above mean , Q . 

sea level lo9_ 


meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


W1MUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE NOT VERIFIED; SURVEY DETAILS ARE LACKING. 


Insufficient data for accuracy assessment . 


September 1971 


ACCURACY ASSESSMENT 
To Local Control 


To Datum Origin 


Horizontal 
Vertical _ 


meters 

meters 


meters 






Station No. 9433 

Code Name JUPFLA 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


^cation Jupiter, Florida __ Equipment Baker-Nunn camera 

Agency Smithsonian Astrophvsi cal Observatory 


Point referred to not specified 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 27° 01* 14 '.'68 Latitude 

Longitude (E) 279 53 13.81 Longitude (E) 

Datum NAD 1927 (not specified) Basedon 


Elevation 




Height 


% 

above mean 

14.9 


G e°id ,, . 

height T 1 1 • H meters 

above 

/l 


sea level — 

— meters 

ellipsoid — 

4 

meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

COORDINATES ARE UNVERIFIED; SURVEY DETAILS ARE NOT AVAILABLE. 


Geoid height from T0P0C0M geoid charts, 1967. ' 
Insufficient data for accuracy assessment. 


ACCURACY ASSESSMENT 

To Local Control T o Datum Origin 

Horizontal meters 

Vertical meters 


REFERENCES 


meters 

meters 


nflTF September 1971 


9433 


Station No. . 


9434 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Code Name MIRNYA 

^ a tj 0n Mirny, Antarctica 

Agency Smithsonian Astrophysi cal Observatory 


Other 

Codes 


Equipment AFU 75 camera 


Point referred to 

not specified 





GEODETIC COORDINATES 

Latitude -66 ° 36 ' 


Latitude ..... 

ASTRONOMIC COORDINATES 


Longitude (E) 

93 00 


Longitude (E) 
Based on 



Datum 

not specified 




Elevation 
above mean 

sea level 

200 meters 

Geoid 
height 

meters 

Height 

above 

ellinsnid 

meters 

i 


ASTRONOMIC 
OR GEODETIC 


FROM 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE APPROXIMATE; SURVEY DETAILS ARE NOT AVAILABLE. 


Insufficient data for accuracy assessment. 


fiatf September 1971 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters meters 

Vertical meters meters 



9434 


9435 


Station No.. 


GEODETIC DATA SHEET 


Code Name 



Agency 


HELSIK geodetic satellite observation station 

Helsinki, Finland Equipment _ 

Smithsonian Astrophysical Observatory 


Other 

Codes 


Baker-Nunn camera 


Poi nt referred to not specified 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 60° 09* 44 '.'06 Latitude. 

Longitude (E) 2A 5Z 11.07 Longitude (E) 

Datum not specified Based on 


Elevation 





Height 


above mean 

40 


Geoid 


above 


sea level — 

— meters 

height 

meters 

ellipsoid 

meters 


AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 

OR GEODETIC FROM TO meters FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

COORDINATES ARE UNVERIFIED; SURVEY DETAILS ARE NOT AVAILABLE. 


Insufficient data for accuracy assessment. 


ACCURACY ASSESSMENT 
To Local Control 


REFERENCES 


To Datum Origin 


Horizontal meters meters 

Vertical meters meters 


D ATE _July_J970 


9435 


Station No 9436 

Code Name NAULAK 

i Location Naukkalio, Finland 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


Agency Smithsonian Astrophysical Observatory 


Equipment Schmid t J camera 


Point referred to. 


GEODETIC COORDINATES 

Latitude 60° 14' T2V4 


ASTRONOMIC COORDINATES 


Latitude . 


Longitude (E). 
Datum 


25 07 11.3 


European 


Longitude (E) . 
Based on 


Elevation 
above mean 
sea level - 


42 


. meters 


Geoid 
height . 


meters 


Height 

above 

ellipsoid 


. meters 


ASTRONOMIC 
OR GEODETIC 


FROM 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


COORDINATES ARE UNVERIFIED 


datf July 1970 


ACCURACY ASSESSMENT 

To Local Control To Datum Origin 

Horizontal meters meters 

Vertical meters meters 


REFERENCES 


9436 



Station No. _£901 GEODETIC 

Code Name ORGLAS geodet.c satellite 

Location Organ Pass, New Mexico 

Agency Smithsonian Astrophysical Observator, 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Equipment Laser 


Point referred to center of Baker-Nunn camera 

GEODETIC COORDINATES 


ASTRONOMIC COORDINATES 


Latitude 

32° 

25' 24V 56 


1 atitude 




Longitude (E) _ 

253 

26 51.17 


Longitude (F) 




Datum 

NAD 

1927 


Rased on 




Elevation 
above mean 
sea level — 

1651 

meters 

Geoid 
height _ 

“ 1 meters 

Height 

above 

ellipsoid — 

1650 

meters 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The coordinates furnished are those of the Baker-Nunn camera (Station No. 9001). 
This experimental system used separate mounts for sending and receiving, which were 
at different and sometimes changed locations some 5 to 60 meters from each other and 
from the B-N camera. 

Geoid height from AMS geoid contour map 1967. 


Insufficient data for accuracy assessment. 


June 1971 


ACCURACY ASSESSMENT 

To Local Control T o Datum Origin 

Horizontal meters meters 

Vertical meters meters 


REFERENCES 


9901 




GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 
Codes 


Location . 


Olifantsfontein, Republic of South Africa Equipment Laser 


Agency Smithsonian Astrophysical Observatory 


Point referred to not spe cifi ed 


Latitude. 


GEODETIC COORDINATES 

- 25° 57' 33 '.'85 


ASTRONOMIC COORDINATES 


Latitude . 


Longitude (E) . 


28 14 53.91 


Longitude (E) . 


Cape (ARC! 


Based on . 


Elevation 
above mean 
sea level - 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The laser occupies the former position of the Baker-Nunn camera, Station No. 9002, 


Insufficient data for accuracy assessment. 


nflTF September 1971 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


REFERENCES 

SAP coordinate tabulation 23 June 1971 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


9902 




GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other SAP 
Codes 


Arequipa, Peru 

Smithsonian Astrophysical Observatory 


Equipment Laser 


Point referred to not speci f i ed 


Latitude. 


Longitude (E). 


GEODETIC COORDINATES 

- 16° 27’ 55V05 

288 30 26.87 

South American 1969 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level 


Geoid i oyi o 
height — _ _ meters 


Height 
above 
ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The position given is about 2 m from the original Baker-Nunn camera 
position at this site (No. 9007). 


Geoid height from CHUA base, T0P0C0M 1971. 
Insufficient data for accuracy assessment. 


nflTF September 1971 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


REFERENCES 

SAO coordinate tabulation 23 June 1971 


Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


9907 




Station No. . 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Mount Hopkins. Arizona 

Smithsonian Astrophysical Observatory 


Equipment 


Laser 


Point referred to. 


axis of rotation 


Latitude. 


GEODETIC COORDINATES 

31° 41' 02V 87 


ASTRONOMIC COORDINATES 


Latitude . 


Longitude (E) 249 07 21 .35 

Datum NAD 1927 


Longitude (E) . 


Based on. 


Elevation 

above mean „ 

sea level 23&2 


meters 


Height 

above 

ellipsoid — 237J_ 


ASTRONOMIC 
OR GEODETIC 


HOPLAS 


AZIMUTH DATA 


HOPLAS range tarael 


DISTANCE 

meters 

753.69 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 

Surveyed by firm of Evans and Joplin, Tucson, Arizona. 

A point on Mt. Hopkins was fixed from two C&GS first-order stations, 
SLOPE and YOAS. A T-2 was used to observe angles eight times. From this 
single point E & J extended triangulation, scaled by a C&GS geodimeter 
distance, to the station and its range target. Azimuth was checked by 
Polaris observations. Computations were based on the State Grid System. 

Elevation was carried by E & J leveling from a checked spot elevation 
(7209) a mile south of the site, taken from the USGS topographic map of the 
area. This may be accurate to within eight feet. 

Geoid height from USAT0P0C0M geoid contour map 1967. 


September 1971 


ACCURACY ASSESSMENT 

To Local Control 


REFERENCES 


Horizontal 
Vertical _ 


meters 

meters 


To Datum Origin 

5 

5 


Interim Survey Report of ARLACO 
meters Experiment, Mt. Hopkins Obs., Ariz., GSFC 
meters Field Facilities Branch, October 1969. 


992] 





Station No 9929 

Code Name 


Location Natal, Brazil 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 

Equipment _ 


Other 

Codas 

Laser 


SAO 


7929 


Agency Smithsonian Astrophysical Observatory 


Point referred tn not specified 


Latitude. 


GEODETIC COORDINATES 

- 05° 55' 11V 1 6 


ASTRONOMIC COORDINATES 


Latitude. 


Longitude (E) 324 50 08.68 

Datum South American 1969 


Longitude (E) . 
Based on 


Elevation 

above mean „ 
sea level 


- meters 


Geoid x 1 

height 1 • 1 meters 


Height 

above 

ellipsoid 


. meters 


ASTRONOMIC 
OR GEODETIC 


FROM 


AZIMUTH DATA 

TO 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


The laser replaced the B-N camera formerly near this position (No. 9029). 


Geoid height from CHUA base, T0P0C0M 1971. 
Insufficient data for accuracy assessment. 


pflTF September 1971 


ACCURACY ASSESSMENT 

|| To Local Control To Datum Origin 

Horizontal meters meters 

Vertical . — meters meters 


REFERENCES 

SAO coordinate tabulation 23 June 1971. 


9929 


Station No 9930 

Code Name 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Other 

Codes 


SAO 


7930 


£ Location Dionysos, Greece : Equipment laser 

Agency Smithsonian Astrophvsical Observatory 

Point referred to not specified 

GEODETIC COORDINATES ASTRONOMIC COORDINATES 

Latitude 38° 04' 46'.'! 57 Latitude 

Longitude (E) ?3 55 59.992 Longitude (E) : 

Datum European Based on 

Elevation 

above mean . Geoid 
sea level meters height ~ o meters 

AZIMUTH DATA 

ASTRONOMIC DISTANCE AZIMUTH 


OR GEODETIC ' 

FROM 

TO 

meters 

i i 

FROM NORTH 





__ 




1 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


N 

4 


Height 

above 

ellipsoid meters 


Geoid height from G. Bomford's geoid chart of Europe, N. Africa and 
S.W. Asia, February 1971. 

Insufficient data for accuracy assessment. 


ACCURACY ASSESSMENT REFERENCES 

To Local Control To Datum Origin SAO coordinate tabulation 23 June 1971. 



Horizontal 
Vertical _ 


meters 

meters 


meters 

meters 


993 





Station No. 


GEODETIC DATA SHEET 

GEODETIC SATELLITE OBSERVATION STATION 


Dionysos, Greece 

Smithsonian As trophy si cal Observatory 


. Equipment . 


Laser 


Point referred to. 


not specified 


Latitude. 


Longitude (E) . 


GEODETIC COORDINATES 

38° 04' 48'.'03 
23 56 01.38 

European 


ASTRONOMIC COORDINATES 


Latitude . 


Longitude (E) . 


Based on. 


Elevation 
above mean 
sea level - 


467.5 


Geoid q 

height ~ - meters 


ellipsoid . 


ASTRONOMIC 
OR GEODETIC 


AZIMUTH DATA 


DISTANCE 

meters 


AZIMUTH 
FROM NORTH 


DESCRIPTION OF SURVEYS AND GENERAL NOTES 


Geoid height from G. Bomford's geoid chart of Europe, N. Africa and 
S.W. Asia, February 1971. 

Insufficient data for accuracy assessment. 


nATF September 1971 


ACCURACY ASSESSMENT 


To Local Control 


To Datum Origin 


REFERENCES 

SAO coordinate tabulation 23 June 1971 


Horizontal 
Vertical _ 


meters 

meters 


. meters 
meters 


9991 
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